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REVISED ORDINANCE NO. 21
BACHELOR OF SCIENCE

The three year course has been broken up into three Parts. Part-1 known as
B.Sc. Part-l1 examination at the end of the first year, Part-11 known as B.Sc.
Part-li examination at the end of the second year and Part-111 known as B.Sc.
Part-111 examination at the end of the thirdyear.

A candidate who after passing (10+2) Higher Secondary or Intermediate
examination of C.G. Board of Secondary Education Bhopal or any other
Examination recognised by the University or C.G. Board of Secondary
Education as equivalent thereto, has attended a regular course of study in an
affiliated College or in the Teaching Department of the University for one
academic year shall be eligible for appearing at the B.Sc. Part-lexamination.

A candidate who, after passing the B.Sc.-l1 examination of the University or
any other examination recognised by the University as equivalent thereto,
has attended a regular course of study for one academic year in an affiliated
college or in the Teaching Department of the University shall be eligible for
appearing at the B.Sc. Part-llexamination.

A candidate who, after passing the B.Sc. Part-li examination of the
University, has completed a regular course of study for one academic year in
an affiliated college or in the Teaching Department of the University shall be
eligible for appearing at the B.Sc. Part-Illexamination.

Besides regular students, subject to their compliance with this Ordinance ex-
student and non-collegiate candidates shall be permitted to offer only such
subjects/papers as are taught to the regular student at any of the University
Teaching Department orCollege.

Every candidate appearing in B.Sc. Part-I, Part-1l1 and Part-111 examination
shall be examined in-

0] Foundation Course:
(i) Any one of the following combinations of three subjects:-

Physics, Chemistry &Mathematics.
Chemistry, Botany &Zoology.
Chemistry, Physics &Geology.
Chemistry, Botany &Geology.
Chemistry, Zoology &Geology.
Geology, Physics &Mathematics.
Chemistry, Mathematics &Geology.
Chemistry, Botany & DefenceStudies.
Chemistry, Zoology & DefenceStudies
Physics, Mathematics & DefenceStudies.
Chemistry, Geology & DefenceStudies
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12. Physics, Mathematics &Statistics

13. Physics, Chemistry &Statistics

14, Chemistry, Mathematics &Statistics.
15. Chemistry, Zoology &Anthropology.
16. Chemistry, Botany &Anthropology.
17. Chemistry, Geology &Anthropology.
18. Chemistry, Mathematics &Statistics.

19. Chemistry, Anthropology & DefenceStudies.
20. Geology, Mathematics &Statistics.
21. Mathematics, Defence Studies &Statistics
22. Anthropology, Mathematics &Statistics
23. Chemistry, Anthropology & AppliedStatistics
24. Zoology, Botany &Anthropology
25. Physics, Mathematics &Electronics.
26. Physics, Mathematics & ComputerApplication
27. Chemistry, Mathematics & ComputerApplication
28. Chemistry, Bio-Chemistry &Pharmacy
29. Chemistry, Zoology &Fisheries.
30. Chemistry, Zoology &Agriculture
31 Chemistry, Zoology &Sericulture
32. Chemistry, Botany & EnvironmentalBiology
33. Chemistry, Botany &Microbiology
34. Chemistry, Zoology &Microbiology
35. Chemistry, Industrial Chemistry &Mathematics
36. Chemistry, Industrial Chemistry &Zoology
37. Chemistry, Biochemistry,Botany
38. Chemistry, Biochemistry,Zoology
39. Chemistry, Biochemistry,Microbiology
40. Chemistry, Biotechnology,Botany
41. Chemistry, Biotechnology,Zoology
42. Geology, Chemistry &Geography
43. Geology, Mathematics &Geography
44, Mathematics, Physics &Geography
45, Chemistry, Botany &Geography
(iii)  Practical in case prescribed for coresubjects.

Any candidate who has passed the B.Sc. examination of the University shall
be allowed to present himself for examination in any of the additional
subjects prescribed for the B.Sc. examination and not taken by him at the
degree examination. Such candidate will have to first appear and pass the
B.Sc. Part-1 examination in the subjects which he proposes to offer and then
the B.Sc. Part-1l and Part-111 examination in the same subject. Successful
candidates will be given a certificate to thateffect.



In order to pass at any part of the three year degree course examination an
examinee must obtain not less than 33% of the total marks in each subject/
group of subjects. In subject/ group of subjects where both theory and
practical examination are provided an examinee must pass in both theory and
practical parts of the examinationseparately.

Candidate will have to pass separately at the Part-I, Part-11 and Part-111
examinations. No division shall be assigned on the result of the Part-I and
Part-11 examination. In determining the division of the final examination,
total marks obtained by the examinees in their Part-1, Part-1l and Part-Ill
examination in the aggregate shall be taken in to account. Provided in case of
candidate who has passed the examination through supplementary
examination having failed in one subject/ group only, the total aggregate
marks being carried over for determining the division shall include actual
marks obtained in the subject/ group in which he appeared at the
supplementaryexamination.

Successful examinee at the Part-111 examination obtaining 60% or more
marks shall be places in the First Division, those obtaining less than 60% but
not less than 45% marks in the Second Division and other successful
examinees in the ThirdDivision.



SCHEME OF EXAMINATION

Subject Paper Max. Total Min.
Marks Marks Marks
C Environmental Studies 75 100 33
Fild Work 25
Foundation Course
Hindi Language 75 75 26
English Language 75 75 26
Ac— TS § 9 02 () T FA W | G U FHM 3(F D 8N |
Three Elective Subject :
1. Physics I 50 100 33
1 50
Practical 50 17
2. Chemistry I 33
1 33 100 33
1l 34
Practical 50 17
3. Mathematics I 50
1 50 150 50
1l 50
4, Botany | 50 100 33
1 50
Practical 50 17
5. Zoology I 50 100 33
1 50
Practical 50 17
6. Geology I 50 100 33
1 50
Practical 50 17
7. Statistics | 50 100 33
1 50
Practical 50 17
8. Anthropology I 50 100 50
1 50

Practical 50 17



Subject Paper Max. Total Min.

Marks Marks Marks
CompulsorySubject—FoundationCourse:

9. DefenseStudies I 50 100 33

Il 50

Practical 50 17
10. MicroBiology | 50 100 33

I 50

Practical 50 17
11. ComputerSciences I 50 100 33

Il 50

Practical 50 17
12. Information Technology ! 50 100 33

Il 50

Practical 50 17
13.IndustrialChemistry I 34

Il 33 100 33

m 33

Practical 50 17
14. BioChemistry I 50

Il 50 100 33
15.BioTechnology Practical 50 50 17

|

Il 50 100 33

Practical 50 17

USE OF CALCULATORS

The Students of Degree/P.G. Classes will be permitted to use of Calculators in the
examination hall from annual 1986 examnination on the following conditions as per
decision of the standing committee of the Academic Council at its meeting held on 31-1-
1986.

1. Student will bring their own Calculators.

2. Calculators will not be provided either by the University or examination centres.

3. Calculators with, memoty and following variables be permitted +, -, x, , square,
reciprocal, expotentials log, square root, trignometric functions, wize, sine, cosine,
tangent etc. factiorial summation, xy, yx and in the light of objective approval of merits
and demerits of the viva only will be allowed.
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BA/B.5c./B.Com/B.Sc. Home.Sc. (Part-11)
Foundation Course Paper-ll English Language

Max. Marks:75 Qualifying Marks:26
Total credits: 05

3 Paper-li ¥ Mark's Period's Credit
Unit-1 Ix5=15 18 01
English in Use:

A Textbook for College Students (Semester 111},
Macmillan Publishers India Pvt Ltd

Unit -1l 1x10=10 18 01
Business Reports & Media Reports Writing
Motices, Blog Writing

Unit -lll Reading Comprehension 1x5=05 18 01
(a) Unseen Passage (MCQ -based) 1x10=10
(b} Vocabulary (Text-based)
Unit -1V Essay Writing: 1x10=10 09 0.5
Discursive Essay, Argumentative Essay
Unit-V Grammar : 1x25=25 27 1.5
» Ordering of words
= Voice

» Conditional sentences

* Use of some, any, enough, too,otherwise,
few, many, such, very

* Prepositions

s (uestion tags

» Transformation of sentences(like-Simple to
Compound to Complex,Exclamatory to
Assertive)

= Transformation of sentences with positive,
Comparative and superlative degrees

s Grammatical items given in the
textbook'English in Use'

o =] Total 75 90 (ST
Recommended Books- e
1. Essential English Grammar, 2nd Edition by
Raymond Murphy, Cambridge Publication
2. English Grammar in use 5th edition by
Raymond Murphy, Cambridge Publication.

3. Advanced English Grammar by Martin
Hewings Cambridge University Press,




Part -1
SYLLABUS FOR ENVIRONMENTAL STUDIES AND HUMAN RIGHTS
(Paper code-0828)
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UNIT-1 THE MULTI DISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES

Definition, Scope and

Importance Natural Resources:

Renewable and Nonrenewable Resources

(a) Forest resources: Use and over-exploitation, deforestation, Timber extraction,
mining, dams and their effects on forests and tribal people and relevant forest Act.

(b) Water resources: Use and over-utilization of surface and ground water, floods
drought, conflicts over water, dam” s benefits and problems and relevant Act.

(c) Mineral resources: Use and exploitation, environmental effects of extracting and
using mineral resources.

(d) Food resources: World food problems, changes caused by agriculture and
overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging,salinity.

(¢) Energy resources: Growing energy needs, renewable and non-renewable energy sources.
use of alternate energy sources.

() Land resources: Land as a resource, land degradation, man induced landslides

soil erosion and desertification.

(12 Lecture)
UNIT-1I ECOSYSTEM

(a) Concept, Structure and Function of and ecosystem
- Producers, consumers and decomposers.
- Energy flow in the ecosystem
- Ecological succession
- Food chains, food webs and ecological pyramids.
- Introduction, Types, Characteristics Features, Structure and Function of
Forest, Grass, Desert and Aquatic Ecosystem.
(b) Biodiversity and its Conservation
- Introduction - Definition: genetic. species and ecosystem diversity
- Bio-geographical classification of India.
- Value of biodiversity: Consumptive use. Productive use, social ethics,
aesthetic and option values.
- Biodiversity at global, National and local levels.

- India as mega-diversity nation.



- Hot spots of biodiversity.
. Threats to biodiversity: habitat loss, poaching of wildlife, man-wild life conflict.
- Endangered and endemic species of India.

- Conservation of biodiversity: In situ and Ex-situ conservation of biodiversity.

(12 Lecture)
UNIT- III

(a) Causes, effect and control measures of

- Air water, soil, marine, noise, nuclear pollution and Human population.

- Solid waste management: Causes, effects and control measures of urban
and industrial wastes.

- Role of an individual in prevention of pollution.

- Disaster Management: floods, earthquake, cyclone and landslides.
(12 Lecture)

(b) Environmental Management

- From Unsustainable to sustainable development.

- Urban problems related to energy.

- Water conservation, rain water harvesting, watershed management.

- Resettlement and rehabilitation of people, its problems and concerns.

- Environmental ethics: Issues and possible solutions.

- Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust.

- Wasteland reclamation

- Environment protection Act: Issues involved in enforcement of environmental
legislation,

- Role of Information Technology in Environment and Human Health.



UNIT-1V

General background and historical perspective- Historical development and concept of Human
Rights, Meaning and definition of Human Rights. Kind and Classification of Human Rights.
Protection of Human Rights under the UNO Charter, protection of Human Rights under the
Universal Declaration of Human Rights, 1948. Convention on the Elimination of all forms of
Discrimination against women. Convention on the Rights of the Child, 1989.

UNIT-V

Impact of Human Rights norms in India, Human Rights under the Constitution of India,
Fundamental Rights under the Constitution of India, Directive Principles of State policy under the
Constitution of India, Enforcement of Human Rights in India. Protection of Human Rights under
the Human Rights Act, 1993- National Human Rights Commission, State Human Rights
Commission and Human Rights court in India. Fundamental Dutics under the Constitution of

India.

Reference/ Books Recommended

L SK Kapoor- Human rights under International Law and Indian Law.

1

HO Agrawal- Internation Law and Human Rights

3. TH®B. BR — A HOBR

4, CITA. URE — 9Rd & EfEHE

5. AL Ggedl —HRe @ Wi

6. J N.Pandey - Constitutional Law of India

7. Agarwal K.C. 2001 Environmental Biology, Nidi pub. Ltd. Bikaner

8. Bharucha Erach, the Biodiversity of India, Mapin pub. Ltd. Ahmedabad 380013, India.

Email: mapin@icenet.net(R)

9. Bruinner R.C. 1989, Hazardous Waste Incineration. McGraw Hill Inc.480p

10. Clark R.S. Marine pollution, Clanderson press Oxford (TB)

11. Cuningham, W.P.Cooper. T.H.Gorhani, E & Hepworth. M.T.200

12.  Dr. A.K.- Environmental Chemistry. Wiley Eastern Ltd.

13. Down to Earth, Center for Science and Environment (R)

14. Gloick, H.P. 1993 Water in crisis. pacific institute for studies in Deve. Environment &
Security. Stockholm Eng. Institute. Oxford University, Press. m 473p.

15.  Hawkins R.E. Encyclopedia of Indian Natural History, Bombay Natural History Society,
Mumbai (R)



16.

19.
20.
21,
22,

28.

Heywood, V.H. & Watson, T.T.1995 Global Biodiversity Assessment, Cambridge Univ.
Press 1140p

Jadhav H. & Bhosale, V.H. 1995 Environmental Protection and Law. Himalaya pub.
House, Delhi 284p

Mckinney M.L.& School R.M.1996, environmental Science systems & solutions, web
enhanced edition, 639p

Mhadkar A.K. Matter Hazardous, Techno-Science publication(TB)

Miller T.G.Jr. Environment Science, Wadsworth publication co. (TB)

Odum E.P.1971, Fundamentals of Ecology, W.B. Saunders Co. USA.574p

Rao M.N. & Datta, A K. 1987, Waste water treatment. Oxford & IBH pub.co.pvt. Ltd
345p

Sharma B.K. 2001, Environmental chemistry, Goel pub. House, Meerut

Survey of the Environment, The Hidu(M)

Townsend C. Harper J. And Michael Begon, Essentials of Ecology. Blackwell
Science(TB)

Trivedi R.K.Handbook of Environment Laws, Rules, Guidlines, Compliances and
Standards, Vol land I1, Environment Media(R)

Trivedi R.K. and P.K. Goel, Introduction to air pollution, Techno-Science publication
(TB)

Wanger K.D.1998, Environmental Management. W.B. Saunders Co. Philadelphia, USA
499



Part A: Introduction

Program: Diploma Course Class: B.Se. 1l Year Year: 2023 Session:2023-24

1. Course Code CHEM-2P

2. Course Title Lab. 2 : General Chemistry-2

3. Course Type Practical

4. Pre-requisite To Study this course our students must have had the subject chemistry in

(if any)

class B.Sc. I Year/ Certificate Course or equivalent.

5. Course Learning.

By the end of this course students will learn the following aspects of Laboratory

Outcomes (CLO) exercises in Chemistry :
- e To analyze the given mixture for anions (acid radicals) and cations (basic

radicals).
e Titrations
e Qualitative Analysis
e Transition Temperature.
e Thermochemistry.
o  Water Analysis.
e  Phase Equilibrium
X Credit Value Practical: 2
T Total Marks Max. Marks: 50 Min Passing Marks: 17
Part B: Content of the Course
Total No. of Lecturers: 30
LABORATORY COURSE ‘No. of
Lectures
Inorganic chemistry : Qualitative semimicro analysis of mixtures
containing 5 radicals. Emphasis should be given to the understanding of the
Tentative chemlsn}/ of different reactlonﬂ The following radicals are suggested: CO3 :
list of No2 - 805 %, $,05”, CH;COO", F.CI', Br , I' \NOy', BOs", C;04 %,
practical | PO, * NH4 K, Pb™", Cu®, Cd™, B, Sn?*, Sb3+, Fe*', AP, Cr'", Zn™, 10
Mn”", C02+, Ni2+ a®", Sr**, Ca* , Mg®" . Mixtures should preferably
contain one mterfermg anion, or insoluble wmponent (BaSOs, SrSO4,
PbSQy, CaF, or Al,03) or combination of anions e.g. COs* and SOs*, NO,
and NOs, CI, Br,and I'.
Volumetric analysis
1. Determination of acetic acid in commercial vinegar using NaOH.
2. Determination of alkali content-antacid tablet using HCI.
3. Estimation of calcium content in chalk as calcium oxalate by
permanganometry.
4. Estimation of hardness of water by EDTA.
5. Estimation of ferrous & ferric by dichromate method.
6. Estimation of copper using thiosulphate.
Chromatographic separations 10
Paper chromatographic separation of following metal ions: a) Ni (II) and Co
(11) b) Fe (111) and Al (111)
Paper chromatographic separation of mixture of dyes
Water Analysis
1. Determine chemical oxygen demand (COD) of given Water sample.
2. Determine Dissolved oxygen (DO) of given Water Sample.
Organic chemistry

per 2




. Detection of elements (X. N, S).

2. Qualitative analysis of unknown organic compounds containing
simple functional groups (alcohols, carboxylic acids, phenols, nitro,
amine, amide, and carbonyl compounds, carbohydrates)

Preparation of Organic Compounds: (i) m-dinitrobenzene, (ii) Acetanilide,
(iii) Bromo/Nitro-acetanilide, (iv) Oxidation of primary alcohols-Benzoic
acid from benzylacohol. (v) azo dye.

Physical chemistry
Transition Temperature
Determination of the transition temperature of the given substance by
thermometric/ dialometric method (e.g. MnCl,.4H>0/SrBr».2H;0).
Thermochemistry
1. Determination of heat capacity of a calorimeter for different volumes
using change of enthalpy data of a known system (method of back
calculation of heat capacity of calorimeter from known enthalpy of
solution or enthalpy of neutralization).

2. Determination of heat capacity of the calorimeter and enthalpy of

neutralization of hydrochloric acid with sodium hydroxide.

3. To determine the solubility of benzoic acid at different temperature

and to determine AH of the dissolution process.

4. To determine the enthalpy of neutralization of a weak acid/ weak
base versus strong base/ strong acid and determine the enthalpy of
ionization of the weak acid/ weak base.

To determine the enthalpy of solution of solid calcium chloride and 10

calculate the lattice energy of calcium chloride from its enthalpy data

using Born Haber cycle.

Phase Equilibrium

6. To study the effect of a solute (e.g. NaCl, Succinic acid) on the

critical solution temperature of two partially miscible liquids (e.g.
phenol-water system) and to determine the concentration of that
solute in the given phenol-water system.

7. To construct the phase diagram of two component system (e.g.

diphenylamine— benzophenone) by cooling curve method.

8. Distribution of acetic/ benzoic acid between water and cyclohexane.

9. Study the equilibrium of at least one of the following reactions by the

distribution method: (i) Ix(aq) + I- — I (aq)’" (ii) Cu**(aq) + nNH;
— Cu(NH3)n
Molecular Weight Determination
10. Determination of molecular weight by Rast Camphor and
Landsburger method.

L

Keywords:  Qualitative semimicro analysis. Paper chromatographic Water Analysis. Transition
Temperature Thermochemistry Molecular Weight.

Part C: Learning Resource

Suggested Readings :
1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009.

2. Abhluwalia, V. K., Dhingra, S. and Gulati, A. College practical Chemistry, University Press.

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).

4. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.: Tatchell,’A.R. Practical Organic Chemistry, 5th Ed.,
Pearson (2012)

5. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New
Delhi (2011).
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o. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th Ed.;

McGraw-Hill: New York (2003).

7. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. Freeman & Co.:

New York (2003).

8. Sidhwani, L.T., Saini, G., Chowdhury, S., Garg, D., Malovika, Garg, N. Wealth from waste: 8. A
green method to produce biodiesel from waste cooking oil and generation of useful products from
waste further generated “A Social Awareness Project”, Delhi University Journal of Undergraduate

Research and Innovation.

9. Carpenter, William Lant; Leask, Henry (1895). A treatise on the manufacture of soap and candles,

lubricants and glycerin. Free ebook at Google Books.

E- Learning Resources:
http://heecontent.upsde.gov.in/Home.aspx
https://nptel.ac.in/courses/104/106/104106096/
http://heecontent.upsdc.gov.in/Home.aspx
https://nptel.ac.in/courses/104/106/104 106096/
https://www2.chemistry. msu.edu/faculty/reusch/Virt TxtJml/intro1.htm
https://nptel.ac.in/courses/104/103/104103071/#
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Part D: Assessment and Evaluation

Maximum Marks: 50

PRACTICAL EXAMINATION 05 Hrs.
B. Se. - 11 M.M. 50
Three Experiments are to be performed.
1. Inorganic — Qualitative semimicro analysis of mixtures (5 radicals) including
interfering/insoluble radicals. 12 marks

OR

One experiment from synthesis and analysis by preparing the standard solution.

OR
e Determine chemical oxygen demand (COD) of given Water sample .
e Determine Dissolved oxygen (DO) of given Water Sample.

2. Organic (a) Identification of the given organic compound & determine its M.Pt./B.Pt. | 6 marks

(b) Determination of Rf value and identification of metal ions/organic compounds by

paper chromatography.

3. Any one physical experiment that can be completed in two hours including
calculations.

4. Viva

5. Sessional

In case of Ex-Students one marks will be added to each of the experiment.

6 marks

12 marks

10 marks
04 marks
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Part A: Introduction

Program: Diploma Course

Class: B.Sc. I Year Year: 2023 Session:2023-24

Course Code

CHEM-3T

Course Title

[norganic and Physical Chemistry

Course Type

Theory

ol 1l I O

Pre-requisite
(if any)

To Study this course our students must have had the subject chemistry in |
class B.Sc. I Year/ Certificate Course or equivalent

Course Learning.
Outcomes (CLO)

At the end of this course, the students will be able to learn the following
aspects of Chemistry

L ]
e Analyze water and coal.

* Basic concepts of thermodynamics.
®

e Understand the general characteristics of transition elements.
Explain the chemistry of Coordination Compounds.

Basic concepts of Chemical and Ionic Equilibrium

Credit Value

Theory: 4

Total Marks

Max. Marks: 50

Min. Passing Marks: 17

Part B: Content of the Course

Total No. of Lecturers: 90

Unit

Topics

No. of
Lectures

Chemistry of transition series elements: Transition elements- Position in
periodic table, electronic configuration, General characteristics, viz., atomic
and ionic radii, variable oxidation states, ability to form complexes,
formation of colored ions, magnetic moment [, (spin only) and ps and
catalytic behaviour. General comparative treatment of 44 and 54 elements
with their 34 analogues with respect to ionic radii, oxidation states and
magnetic properties.

Chemistry of lanthanides and actinides: Electronic structure, oxidation
states and ionic radii and lanthanide and actinide contraction, complex
formation. Chemistry of separation of Np, Pu, and Am from Uranium. Later
actinides and later lanthanides.

11

Concepts of acids and bases: Arrhenius theory, Bronsted—Lowry concepts,
conjugate acids and bases, relative strength of acids and bases, Lewis
concepts of acids and bases,

Hard and soft acids and bases (HSAB): Classification of acids and bases

as hard and soft. Pearson’s HSAB concept, acid-base strength, hardness and
softness. Symbiosis, Applications of HSAB principle.

Non- aqueous solvents: Physical properties of a solvent, types of solvents
and their general characteristics, reaction in non-aqueous solvents with
reference to liquid ammonia, liquid sulphur dioxide, sulphuric acid, liquid
HF, ionic liquids.

15

I

Coordination chemistry: Werner’s theory and its experimental
verification, IUPAC nomenclature of coordination compounds, Chelates,
polynuclear  complexes, Isomerism in coordination compound,
stereochemisiry of complexes 4 & 6 coordination compounds.

s
e




Valence bond theory (inner and outer orbital complexes) : Limitations
of valence bond theory, electroneutrality principle and back bonding.
Crystal field theory, Crystal field splitting and stabilization energy,
measurement of 10 Dq (4A,), CFSE in weak and strong fields, pairing
energies, factors affecting the magnitude of 10 Dq (A,, A,). Octahedral vs.
tetrahedral coordination.

v

Chemistry of water analysis: Water quality parameters and its
determination — Acidity and alkalinity of water, Total dissolved solid
(TDS). Hardness of water, Chloride, Phosphate, Fluoride, Dissolved
Oxygen, Chemical oxygen demand, Biological oxygen demand.

Coal analysis: Classification of coal, Proximate and Ultimate analysis of
coal, Carbonization of coal, Coal gas-composition and uses.

15

Thermodynamics: Basics of Thermodynamics, brief review of zeroth and
first law of thermodynamics. Concept of heat capacity, Relation between
heat capacities, Joule-Thomson expansion, inversion temperature of gases,
Joule Thomson coefficient of ideal and real gases.

Second law of thermodynamics: Spontaneous process, second law,
Statement of Carnot cycle and efficiency of heat engine, Carnot’s theorem,
thermodynamic state of temperature. Concept of entropy: Entropy change in
a reversible and irreversible process, entropy change in isothermal 15
reversible expansion of an ideal gas, entropy change in isothermal mixing of
ideal gases, physical significance of entropy, Molecular and statistical
interpretation of entropy, Gibbs and Helmholtz free energy, variation of G
and A with pressure, volume, temperature, Gibbs-Helmholtz equation,
Maxwell relations, Nernst heat theorem, Elementary idea of Third law of
Thermodynamics, concept of residual entropy, calculation of absolute
entropy of molecule.

Chemical equilibrium: Criteria of thermodynamic equilibrium, degree of
advancement of reaction, chemical equilibria in ideal gases. Concept of
Fugacity, Thermodynamic derivation of relation between Gibbs free energy
of reaction and reaction quotient. Concept of activity, activity coefficient
and ionic strength, Equilibrium constants and their quantitative dependence
on temperature, pressure and concentration. Thermodynamic derivation of
relations between the various equilibrium constants K, and K.. Le-
Chatelier’s principle (quantitative treatment). Equilibrium between ideal gas 15
and a pure condensed phase.

Ionic equilibrium: lonization of weak acids and bases, pH scale, common
ion effect; dissociation constants of mono protonic acids (exact treatment).
Salt hydrolysis- calculation of hydrolysis constant, degree of hydrolysis and
pH for different salts. Buffer solutions; derivation of Henderson equation
and its applications. Solubility, solubility product of sparingly soluble salts
and its applications.

Keywords: Transition Elements, Lanthanides and Actinides, Coordination Compounds. Redox
potential. Water Analysis, Coal Analysis, Non-aqueous solvents, Carnot’s theorem, Fugacity, Salt
hydrolysis .

Part C : Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings :

Ty
2.
3.

4.

Basic Inorganic Chemistry, Cotton F.A, G. Wilkinson and P. L. Gaus, Wiley,

Concise Inorganic Chemistry, J. D. Lee, ELBS,

Concepts of Models of Inorganic Chemistry, B. Douglas, D. Mc Daniel and J. Alexander,John
Wiley.

Inorganic Chemistry, D. E. Shriver, P. W. Atkins and C. H. Langford, Oxford.

o
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10.
11.
12.
I3
14.
LS

16.
17.
18.
19.
20.
21.
22.
23.
24,

Inorganic Chemistry, W. W. Porterfield, Addison — Wiley.

Inorganic Chemistry, A. G. Sharp, ELBS.

Inorganic Chemistry, G. L. Miessler and D. A. Tarr, Prentice Hall.

Advanced Inorganic Chemistry, Satya Prakash.

Advanced Inorganic Chemistry, Agrawal and Agrawal

Advanced Inorganic Chemistry, B.R. Puri, L. R. Sharma, S. Chand Publication
Inorganic Chemistry, R. D. Madan, S. Chand Publication.

Aadhunik Akarbanic Rasayan, A. K. Shrivastav & P. C. Jain, Goel Pub
Uchchattar Akarbanic Rasayan, Satya Prakash & G. D. Tuli, Shyamal Prakashan
Uchchattar Akarbanic Rasayan, B. R. Puri & L.. R. Sharma

Selected topic in Inorganic Chemistry by R. D. Madan, M. Malik & G. R. Tuli, S. Chand
Publication.

Environmental Chemistry, A. K. De, New Age International Publishers

Physical Chemistry, G.M. Barrow, International Student Edition, McGraw Hill.
University General Chemistry, C.N.R. Rao, Macmillan.

Physical Chemistry, R.A. Alberty, Willey Eastern.

The Elements of Physical Chemistry, Willey Eastern.

Physical Chemistry through problems, S.K. Dogra, Willey Eastern.

Physical Chemistry, B.D. Khosla.

Physical Chemistry, B.R. Puri and L. R. Sharma.

Physical Chemistry, R.L. Kapoor, Vol. [-IV.

E- Learning Resources:

A A R =

http://heecontent.upsdc.gov.in/Home.aspx

https://nptel.ac.in/courses/104/106/104 106096/
http://heecontent.upsdc.gov.in/Home.aspx

https://nptel.ac.in/courses/104/106/104 106096/

https://www2.chemistry.msu.edu/faculty/reusch/Virt TxtIml/intro | .htm

https:/nptel.ac.in/courses/104/103/104103071/#
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Part D: Assessment and Evaluation

Maximum Marks: 50
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Part A: Introduction

Program: Diploma Course Class: B.Se. I Year i Year: 2023 Session:2023-24
1 Course Code CHEM-4T
2 Course Title Organic and Physical Chemistry
3. Course Type Theory
4 Pre-requisite To Study this course our students must have had the subject chemistry in
(if any) class B.Sc. I Year/ Certificate Course or equivalent
5 Course Learning. At the end of this course, the students will be able to learn the following
Outcomes (CLO) aspects of Chemistry:
¢ Reactions of the alcohols and phenols.
e Reactivity of carbonyl compounds
e Carboxylic acid and its derivatives
e Organic compounds containing nitrogen
e Phase Equilibrium
e Electrochemistry
6. Credit Value Theory: 4
7. Total Marks Max. Marks: 50 Min. Passing Marks: 17

Part B: Content of the Course

Total No. of Lecturers: 90

Unit Topics No. of
Lectures

Chemistry of organic halides: Alkyl halides: Methods of preparation,
nucleophilic substitution reactions — Syl, Sy2 and Syi mechanisms with
stereochemical aspects and effect of solvent etc.; nucleophilic substitution,
elimination reactions.

Aryl halides: Preparation, including preparation from diazonium salts,
Nucleophilic Aromatic Substitution; SyAr, Benzyne mechanism. Relative
reactivity of alkyl, allyl/benzyl, vinyl and aryl halides towards nucleophilic
substitution reactions.

Aleohols: Dihydric alcohols — methods of formation, chemical reactions 15
of vicinal glycols, oxidative cleavage [Pb(OAc), and HIO,] and pinacol-
pinacolone rearrangement.

Trihydric alcohols - Nomenclature, methods of formation, chemical
reactions of glycerol.

Phenols: Structure and bonding in phenols, physical properties and acidic
character, Comparative acidic strength of alcohols and phenols, acylation
and carboxylation.

Mechanism of Claisen rearrangement, Gatterman synthesis and Reimer-
Tiemann reaction.

Aldehydes and ketones : Nomenclature, structure and reactivity of
carbonyl group. General methods of preparation of aldehydes and ketones.

Mechanism of nucleophilic addition to carbonyl groups: Benzoin and Aldol
1] condensation. Wittig reaction, Mannich reaction and Benzil- Benzilic 15
rearrangement. Use of acetal as protecting group, Oxidation of aldehydes,
Baeyer-Villiger oxidation of Ketones, Clemmensen reduction, Wolf-
Kishner reaction, LiAIH, and NaBH, reduction. Halogenation of enolizable

o
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ketones, An introduction to a, B-unsaturated aldehydes and Ketones.
Michael Addition reaction )

Carboxylic acids : Preparation, Structure and bonding, Physical and
chemical properties including, acidity of carboxylic acids, effects of
substituents on acid strength, Reduction of carboxylic groups, Mechanism
of decarboxylation.

11 Dicarboxylic acids: Methods of formation and effect of heat and
dehydrating agents, Hydroxyacids. 15
Carboxylic acid derivatives : Structure of acid chlorides, esters, amides
and acid anhydrides, Relative stability of acyl derivatives. Physical
properties, inter-conversion of acid derivatives by nucleophilic acyl
substitution. Reaction with Grignard reagents, Organo-copper and Organo-
lithium compound.

Organic compounds of nitrogen : Preparation of nitroalkanes and
nitroarenes. Chemical reactions of nitroalkanes. Mechanism of nucleophilic
substitution in nitroarenes and their reduction in acidic, neutral and alkaline
medium. Reactivity, structure and nomenclature of amines, physical
properties. Separation of mixture of primary, secondary and tertiary amines.
v Structural features affecting basicity of amines. Preparation of alkyl and 15
aryl amines (reduction of nitro compounds and nitriles), reductive amination
of aldehydic and ketonic compounds. Gabriel-Phthalimide reaction,
Hofmann- Bromamide reaction, Reactions of amines, electrophilic aromatic
substitution of aryl amines, Reaction of amines with nitrous acid. Synthetic
transformations of aryl diazonium salts, Azo coupling.

Phase equilibrium : Phase rule, phase, component and degree of freedom,
derivation of Gibbs phase rule, Clausius-Clayperon equation and its
applications to solid-liquid, liquid-vapor and solid-vapor, limitations of
V phase rule, applications of phase rule to one component system: water 15
system and sulphur system. Application of phase rule to two component
system: Pb-Ag system, desilverization of lead, eutectic point. Zn-Mg
system, ferric chloride-water system, sodium chloride-water system,
congruent and incongruent melting point and freezing mixture

Electrochemistry : Ostwald dilution law and its limitations, Elementary
ideas of Debye-Huckel-Onsager’s theory for strong electrolytes, relaxation
and electrophoretic effects. Migration of ions: Transport number,
Determination by Hittorf method and moving boundary method.
Electrochemical cell-reversible and irreversible cells, conventional
VI representation of electrochemical cells, Types of electrodes-metal-metal ion, 15
metal-salt ion, gas, amalgam, redox electrodes. Electrode potential,
Standard Redox potential, electrochemical series and its applications,
derivation of Nernst equation and expression of Nernst equation for
different electrodes. Calculation of AG, and equilibrium constant.
Conductometric, pH metric and potentiometric titration.

Keywords: Alkyl and aryl halides. Alcohols and Phenols, Carboxylic Acid and its derivatives, Carbonyl
Compounds. Organic Compounds of Nitrogen. Phase Equilibrium, Phase Rule, Phase, Component and
Degree of Freedom, Gibbs phase rule, Clausius-Clayperon Equation, One Component System, Two
Component System, Electrochemistry, Ostwald dilution law, Debye-Huckel-Onsager’s theory,
Electrochemical Cells, Electrode Potential, Nernst Equation, Conductometric Titration, pH Metric Titration,
Potentiometric Titration.

Part C : Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings :
1. Organic Chemistry, Morrison R.N. and Boyd R.N., Dorling Kindersley (India) Pvt. Ltd.(Pearson

Education).

i
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2. Organic Chemistry, Finar I.L. Dorling Kindersley (India) Pvt. Ltd. (Pearson Education) Vol I.
3. Organic Chemistry, Paula Y. Bruice, 2nd Edition, Prentice-Hall, International Edition (1998).
4. Organic Chemistry, Mukherjee S.M., Singh S.P. and Kapoor R.P., Wiley Easters (New Age) Vol 1, IL, I1L.
8. Fundamentals of Organic Chemistry, Solomons T. W. G., John Wiley & Sons.

6. Organic Chemistry Carey, F.A, McGraw Hill.

7. A Guide Book of Reaction Mechanism by Peter Sykes.

9. Organic Chemistry, J. Clayden, N. Greeves, S. Warren

10. Modern Methods of Organic Synthesis, William Carruthers, Iain Coldham

I 1. Fundamental of Organic Chemistry, Jahn E. Mc Murry

12. Organic Chemistry Principal and Mechanism, Joel Karty

I3. Reaction, rearrangements and reagents, S. N. Sanyal

14. Physical Chemistry, Puri and Sharma.

15. Bhautik Rasayan, Puri, Sharma and Pathaniya, Vishal Publishing Company.

16. P. Atkins & Julio De Paula, Physical Chemistry Oxford university Press

17. R. G. Mortimer , Physical Chemistry, 3rd ed. Elsevier

18. G. W. Castalen, Physical Chemistry, 4th Ed. Narosa.

Suggested online links:
1. https://www2.chemistry.msu.edu/faculty/reusch/virt TxtIml/intro1.htm

2. htips://nptel.ac.in/courses/104/103/104103071/#
Fundamental Chemistry related topics on SWAYAM platform and E-pathshala

Part D: Assessment and Evaluation

Maximum Marks: 50
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Part A: Introduction

Program: Diploma | Class: B.Se. [ Year: Second | Session: 2022-2023
1 Course Code PHY -3T
|2 Course Title THERMAL PHYSICS AND STATISTICAL MECHANICS
3 Course Type . Theory
Pre-requisite
_ 4 ___(ifany) - No o
3| Course Learning  |After completion of the course students will be able to :

Outcomes (CLO)

¢ Understand the relations between heat, work, temperature, and energy.

e Understand how the thermal energy in a system change and perform
useful work on its surroundings.

e Understand the interrelationship between thermodynamic functions
and ability to use such relationships to solve practical problems.

e et the understanding about black body radiation.

e  Get the introductory knowledge of statistical mechanics

e Solve numerical problems based on entire syllabus

6 Credit Value 4

7 Total Marks Max. Marks: 50 i Min Passing Marks: 17

Part B: Content of th.e Course

Total number of Periods: 60

Unit Topic Number
of

Periods
I Laws of Thermodynamics: 12

Thermodynamic Description of system: Zeroth Law of thermodynamics
and temperature. First law and internal energy. conversion of heat into work,
various Thermodynamical Processes, Work Done during Isothermal and
Adiabatic Processes, Reversible & irreversible processes.

Second law of thermodynamics & Entropy, Carnot’s cycle, Carnot’s
theorem, Entropy changes in reversible & irreversible processes, Entropy-
temperature diagrams, Third law of thermodynamics.

I | Thermodynamic Potentials: Internal Energy. Enthalpy, Helmholtz Free Energy 12
and Gibbs function. Maxwell’s relations & applications. Clausius- Clapeyron
Equation, Expression for (Cp — Cy), Cp/Cy, TdS equations, Thermodynamic energy
equation- change in internal energy of an ideal and Vander Waal’s gas, Joule-
Thompson Effect, Cooling by adiabatic demagnetization

Il | Kinetic Theory of Gases: Maxwellian distribution of speeds in an ideal gas: 12
distribution of speeds and velocities, experimental verification, distinction
between mean, rms and most probable speed values, Moleculer Collision and
Mean Free Path ,Transport Phenomena in gases: Viscosity, Conduction and
Diffusion, Law of equipartition of energy.

IV | Theory of Radiation: Blackbody radiation, Spectral distribution, Concept of 12
Energy Density, Stefan Boltzmann Law, Newton’s law of cooling from
Stefan Boltzmann’s law. Wien’s displacement law and Rayleigh-Jeans Law
(Only qualitative).Planck’s radiation Law, Deduction of Wien’s distribution
law and Rayleigh- Jeans Law from Planck’s law. Experimental verification




of Planck’s radiation law.

Statistical Mechanics: Introductory Idea, Phase space, Macro-state and 12
Microstate, Entropy andThermodynamic probability, fundamental postulates

of statistical mechanics. Boltzmann’s Canonical Distribution Law.
Maxwell-Boltzmann distribution law, Quantum statistics - Fermi-Dirac
distribution law and its application for Fermi Levels and Fermi Energy, Bose-
Einstein distribution law and its application for Liquid Helium, comparison of
three statistics.

Part C - Learning Resource

Text Books, Reference Books, Other Resources

Reference Books:

O L W

Heat and Thermodynamics, M.W.Zemasky and R. Dittman, 1981, McGraw Hill

Heat and Thermodynamics, Enrico Fermi, 1956, Courier Dover Publications.
Heat and Thermodynamics: Singhal, Agrawal and Satya Prakash, Pragati Prakashan 1984

A Treatise on Heat, Meghnad Saha, and B.N. Srivastava, 1969, Indian Press.
Physics (Part-2): Editor, Prof. B.P.Chandra, M.P. Hindi Granth Academy

Thermodynamics, Kinetic theory & Statistical thermodynamics, F.W.Sears &

G.L.Salinger. 1988, Narosa

~

Introduction to Statistical Mechanics: B.B.laud, New age International Publications Second Edition

8. Statistical Mechanics : R.K. Pathria and Paul D.Beale, ELSEVIER ,Fourth Edition,

Link for e-resources:

¢ 8

2.
3
4

Basics of thermodynamics

hitps://www.youtube.com/watch 2v=9GMBpZZtiXM & list=PLD8E646 BAB3366BC8
Thermodynamics https:/www.youtube.com/watch2v=E9cOAMFUZ0

Second law of thermodynamics https:/www.yeutube.com/watch?2v=F flGosPY8o
Introduction of statistical mechanics

https://www.youtube.com/watch?v=N7vkXugu3DO0& list=PLZbgNdSTyWD YtZXpIDNImGPIsN

o

AjPNGg0O
Basic of statistical mechnics https:/www.youtube.com/watch 2v=M4nvGS30b-

s&list=PLuBpl7LKkMIGolbgdfvizMTR2I4hdQv-r
Classical Statistical Mechanics https://youtu.be/XTXQ38InF0k
Bose-Einstein Statistics https://voutu.be/1aHFG7VLr-¢

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): As per University Guideline
University Exam (UE): 50 Marks

Internal Assessment: Class As per University Guideline
Continuous Comprehensive Evaluation Test/Assignment/Prese
(CCE) ntation
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Part A: Introduction

Program: Diploma [ Class: B.Se. | Year: Second | Session: 2022-2023°
1 Course Code PHY —-4T
2 Course Title WAVE AND OPTICS
3 Course Type Theory
Pre-requisite
4 (if any) ho
5| Course Learning  |On successful completion of this course students will:

Outcomes (CLO)
transverse waves

wave physics

diffraction and poiarization

working of interferometers.
e Understand the resolving power of grating
e Get knowledge about laser and its application.
® Solve numerical problems based on entire syllabus

e Solve wave equation and understand significance of
e Acquire skills to identify and apply formulas of optics and
e Understand the propertics of light like interference,

e Understand the applications of interference in design and

Credit Value Theory: 4

Total Marks Max. Marks: 50 | Min Passing Marks: 17

Part B: Content of the Course

Total number of Periods: 60

Unit

Topics

Number
of
Periods

Waves in Medium: Speed of transverse waves on uniform string, speed of
longitudinal waves in a fluid, energy density and energy transmission in
waves. Group velocity and phase velocity and relationship between them.
Reflection, refraction and diffraction of sound: Acoustic impedance of a medium,
percentage reflection & refraction at a boundary, diffraction of sound, principle of
a sonar system.

12

[B]

Interference: Interference: Division of amplitude and division of wavefront.
Young’s Double Slit experiment. Fresnel’s Biprism. Phase change on reflection:
Stokes’ treatment. Interference in Thin Films: parallel and wedge-shaped films.
Fringes of equal inclination (Haidinger Fringes); Fringes of equal thickness
(Fizeau Fringes). Newton’s Rings: measurement of wavelength and refractive
index.

Michelson’s Interferometer: Formation of fringes, Determination of wavelength,
Wavelength difference.

Diffraction: Fresnel Diffraction: Half-period zones. Zone plate. Fresnel
Diffraction pattern of a straight edge, a slit and a wire using half-period zone

analysis. Fraunhofer diffraction: Single slit, Double slit. Multiple slits &Plane

12

oL¥e




Diffraction Grating, Resolving Power of Grating.

4 | Polarization: Polarized light and its mathematical representation, 12
Electromagnetic theory of double refraction, Nicol Prism, Double image prism,
Polaroid, Phase retardation plates, Circular and elliptical polarization. Polarization
by double refraction and Huygens’s theory, Rotation of plane of polarization,
Biquartz polarimeter.

5 | LASER: Basic properties of LASERSs, coherence length and coherence time, spatial 12
coherence of a source, Finstein’s A and B coefficients, Spontancous and induced
emissions, conditions for laser action, population inversion.

Types of Laser: Ruby, He-Ne Laser and Semiconductor Laser, Application of Laser in
communication and Holography.
Part C - Learning Resouice
Text Books. Reference Books. Other Resources
Reference Books:
1. Fundamentals of Optics, F A Jenkins and H E White, 1976, McGraw-Hill
2. Principles of Optics, B.K. Mathur, 1995, Gopal Printing
3. Fundamentals of Optics, H.R. Gulati and D.R. Khanna, 1991, S. Chand
Publication
4. University Physics. FW Sears, MW Zemansky and HD Young 13/e, 1986.
Addison-Wesley
5. Physical Optics , A.K. Ghatak
6. Berkely Physics Course: Vol.-ITI, “Waves and Oscillations’
Link for e-resources:
1. Wave an introduction https://youtu.be/SuQE7eUEriU
2. Interference htips://youtu.be/hvpYKPyT-vc
3. Diffraction https://voutu.be/3RZZOvEVIEA
4. Polarization https://youtu.be/nEL Yatf N528
5. Laser and application https:/voutu.be/EK4yFAGTHSF¢
Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods: ]
Maximum Marks: 50
Continuous Comprehensive Evaluation (CCE): As per University Guideline
University Exam(UE): 50 Marks
Internal Assessment: Class As per University Guideline
Continuous Comprehensive Evaluation Test/Assignment/Prese
(CCE) ntation
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“Part A: Introduction

Program: Practical Course | Class: B.Sc. | Year: Second | Session:2022-2023
1 Course Code PHY -2P
Course Title LAB 2: Thermal Physics, Statistical Mechanics, Waves and Optics
3 Course Type Practical
4 Pr‘(:i.. gzgt’l;sne No
5| Course Learning Expected Outcomes: -
Outcomes (CLO)

e Students able to get working knowledge of laws and methods of
thermodynamics and elementary statistical mechanics and to use
this knowledge students can explore various application related to
physics of condensed matter.

e Students expericnce experimental evidence of laws of wave optics
and how light has wave nature is confirmed through experiment.

6 Credit Value 2
7 Total Marks Max. Marks: 50 | Min Passing Marks : 17
Part B: Content of the Course
Total Lectures: 30
Tentative Any 14 practical from the following
Practical List 1. To determine the thermal conductivity of a non-conducting material
by Lee’s disc method.
2. To determine the specific rotation of sugar solution with the help of
polarimetet.
3. To verify Newton’s law of cooling.
4. To study binomial distribution law of probability using 4 coins.
5. To determin e the frequency of electric generator by Melde’s
experiment.
6. To determine the coefficient of thermal conductivity(k) by rubber
tubing method.
7. To study the heat efficiency of an electric kettle with varying
voltage.
8. To determine the frequency of A.C. mains using sonometer.
9. To determine the ratio of specific heat at constant pressure and

14,
12
13.
14.
15.

16.
17.

constant volume (y=C,/C,) of air Clement and Desorme’s method.

10. To study the variation of thermos-Emf of thermos couple with

Difference of Temperature of its Two Junctions.

To determine the refractive index of the material of the prism with
the help of spectrometer.

To determine the radius of curvature of a plano-convex lens by
Newton’s circular ring method.

To find out wavelength of monochromatic light source with the
help of Newton’s Ring.

To determine the wavelength of laser light by diffraction grating.
To determine the resolving power of a telescope.

To determine the resolving power of a plane diffraction grating.
To determine the wavelength of monochromatic light source by




single slit diffraction.

18. To determine the dispersive power of the prism with the help of
spectrometer.

19. To determine the refractive index of ordinary and extra-ordinary
rays for the calcite prism using spectrometer.

20. To determine the refractive index of water using laser light and
photocell.

Part C - Learning Resource

Text Books, Reference Books, Other Resources

Reference Books:

1. Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971,
AsiaPublishing House.

2. Advanced level Physics Practicals, Michael Nelson and Jon M.
Ogborn, 4™Edition, reprinted 1985, Heinemann Educational Publishers

3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11™
Edition,201 1, Kitab Mahal, New Delhi.

4. A Laboratory Manual of Physics for Undergraduate Classes, D.P.
Khandelwal, 1985, Vani Publication.

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): As per University Guideline
University Exam(UE): 50 Marks

Internal Assessment: Class As per University
Continuous Comprehensive Test/Assignment/Prese Guideline
Evaluation(CCE) ntation

s
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Part A: Introduction

Program: Diploma Course

Class: B.A/B.Se. IT | Year: 2022 ] Session: 2023-2024
Year '

Course Code

MATH-2P (1)

I- Lab 02 - Differential Equations and Real Analysis

2 Course Title
3 Course Type Practical
Pre-requisite
4 (if an)/g1 No
5 | Course Learning This course will enable the students to
Outcomes (CLO)
e Learn Free and Open Source Software (FOSS) tools for computer
programming
¢ Solve problem on differential equations and real analysis
theory studied in Mathematics Paper 1 and 2 by using FOSS
software’s.
e Acquire knowledge of applications of Differential Equations
and Real Analysisthrough FOSS.
6 | Credit Value 2
7 | Total Marks Max. Marks: 50 | Min Passing Marks : 17

—

Part B: Content of the Course

Total Periods: 30

Tentative Practical
List

Source Software

Mathematics practical with Free and Open
such as

(FOSS) tools for computer programs,
GeoGebra/Maxima/Scilab/ Octave /Python/R.

Course Objectives:
« To learn Free and Open Source Software (FOSS) tool for

computerprogramming
+  Acquire knowledge of applications of differential equations

and real analysisthrough FOSS
List of Practicals: (At least 10 practicals )

e Solution of differential equation and plotting the graph of the
solution: Variable separable.

e Solution of differential equation and plotting the graph of the
solutionHomogeneous equations.

«  Solution of differential equation and plotting the graph of the
solution:Linear differential equations.




Solution of differential equation and plotting the solution:
Bernoulli’sequations

Solution of second and higher order ordinary differential
equations withconstant coefficients

Solution of second order ordinary differential equations with
variable coefficients by i) Method of variation of parameters ii)
When the equationis exact.

Finding complementary function and particular integral of
constantcoefficient second and higher order ordinary differential
equations.

Solving second order linear partial differential equations in two
variableswith constant coefficient.

Solutions to the problems on total and simultaneous differential
equations.

Solutions to the problems on different types of Partial
differentialequations.

[llustration of convergent, divergent and oscillatory sequences.

Using Cauchy’s criterion to determine convergence of a
sequence(simple examples).

Ilustration of convergent, divergent and oscillatory series.

Programs to find the sum of the series and its radius of
convergence.

Using Cauchy’s criterion on the sequence of partial sums of the
series todetermine convergence of series.

Testing the convergence of binomial, exponential and
logarithmic seriesand finding the sum.

To verify the given function is Riemann integrable or not over
arbitraryclosed interval [a, b].

(g//




Part C - Learning Resource

Text Books, Reference Books, Other Resources

SUPPORT FROM THE GOVT FOR STUDENTS AND TEACHERS IN
UNDERSTANDING AND LEARNING FOSS TOOLS:

As a national level initiative towards learning FOSS tools, IIT Bombay for MHRD,
government of India is giving free training to teachers interested in learning open source
software’s like scilab, maxima, octave, geogebra and others. (Website: http://spoken-
| tutorial.org;)

(email: info@spokentutorial.org; contact@spoken-tutorial.org)

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): Not Applicable
University Exam(UE): 50 Marks

Internal Assessment:
Continuous Comprehensive Class Test/Assignment/Presentation Not Applicable
Evaluation (CCE)
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This is to certify that the syllabus is framed by the Central Board of Studies
(Mathematics) as per the guidelines (TOR) of the Department of Higher Education, Raipur
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Part A: Introduction

|

|

Program: Diploma Course Class: B.A/B.Sc. IT | Year: 2022 | Session: 2023-2024

Year

1 Course Code MATH-2P (IT)
2 Course Title II - Project 02 - History of Mathematician
3 Course Type Project

Pre-requisite
4| (if any) o )
5[ Course Learning  [Studying history of mathematicians help students:

Outcomes (CLO)

e Develop a deeper understanding of the mathematics they hare
already studied by seeing how it was developed over time and in
various places.

e Know the rich intellectual heritage of the country.

o Develop an appreciation of mathematics and build positive attitude
towards mathematics increasing student’s motivation decreasing
anxiety related the subject.

e To acquire knowledge about development of mathematics in
ancient , medieval and modern period of history.

6 | Credit Value 2
7 | Total Marks Max. Marks: 50 | Min Passing Marks : 17

Part B: Content of the Course

Total Periods: 30

Project List

Course Objectives:

An elective course designed to acquire special / advance knowledge,
such as supplement study / support study to a project work and a
candidate study such a course on his own with an advisory support by a
teacher / faculty member.

Project

Contributions and biographies of Indian Mathematicians Aryabhatta ,
Varahmihir ., and Bhaskar I Shreedharacharya . Shreepati and
Parmeshwar and contribution involved in contents of the paper of
Differential Equations and Real Analysis. ( Any 10 Mathematicians)




Part C - Learning Resource

Text Books, Reference Books, Other Resources

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): Not Applicable
University Exam(UE): 50 Marks

Internal Assessment:

Continuous Comprehensive Class Test/Assignment/Presentation Not Applicable
Evaluation (CCE)

Declaration

This is to certify that the syllabus is framed by the Central Board of Studies
(Mathematics) as per the guidelines (TOR) of the Department of Higher Education, Raipur

Chhattisgarh. W
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Part A: Introduction

Program: Diploma Class: B. A/B.Sc. | Year: 2022 Session:2023-2024
Course Part 1

1 | Course Code Paper - MATH-3T
2 | Course Title Differential Equations
3 | Course Type Theory
4 | Pre-requisite ( if No

any)
5 | Course Learning This Course will enable the students to:

Outcome (CLO) e Understand the genesis of ordinary as well as partial

differential equations.

e Learn various techniques of getting exact solutions of
certain solvable first order differential equations and
linear differential equations of second order.

e Know Picard’s method of obtaining successive
approximations of solutions of first order ordinary
differential equations, passing through a given point in
the plane.

e Learn about solution of first order linear partial
differential equations using Lagrange's method.

e Know how to solve second order linear partial
differential equations with constant coefficients.

e Formulate mathematical models in the form of
ordinary and partial differential equations to problems
arising in physical, chemical and biological disciplines.

6 Credit Value 4
7 Total Marks Maximum Marks : 50 | Minimum Passing Marks :
[ Part B: Content of the Course
Total Periods: 60
Unit Topics No. of
Periods

First Order Differential Equations: Basic concepts and genesis
of ordinary differential equations, Order and degree of a
differential equation, Differential equations of first order and first
degree, Equations in which variables are separable,
Homogeneous equations, Linear differential equations and
equations reducible to linear form, Exact differential equations,
Integrating factor, First order higher degree equations solvable
for x, y and p, Clairaut’s form and singular solutions; Picard’s

12

@//




method of successive approximations and the statement of
Picard’s theorem for the existence and uniqueness of the
solutions of the first order differential equations.

11

Second Order Linear Differential Equations: Statement of
existence and uniqueness theorem for the solution of linear
differential equations, General theory of linear differential
equations of second order with variable coefficients, Solutions
of homogeneous linear ordinary differential equations of second
order with constant coefficients, Method of variation of
parameters and method of undetermined coefficients, Reduction
of order, Euler-Cauchy equations, Coupled linear differential
equations with constant coefficients.

12

111

First Order Partial Differential Equations: Genesis of Partial
differential equations (PDE), Concept of linear and non-linear
PDEs, Methods of solution of Simultaneous differential
equations of  the form: dx/P(x.y,z) = dy/Qxyz) =
dz/R(x,y,z), Lagrange’s method for PDEs of the form:
P(xy.z)p+Q(x.y.2)g=R(x.y.2), where p=0z/0x and q=0z/0y,
Solutions passing through a given curve.

12

v

Second order Partial differential equations: Principle of
superposition for homogeneous linear PDEs, Relation between
solution sets of non-homogeneous linear PDEs and their
corresponding homogeneous equations, Reducible and
irreducible homogeneous equations and their solutions in
various possible cases, Solution of non-homogeneous reducible
equations using Lagrange's method for first order equations.

Applications: Orthogonal trajectories of one-parameter families
of curves in a plane, Minimum velocity of escape from Earth’s
gravitational field, Newton's law of cooling, Malthusian and
logistic population models, Radioactive decay, Free and forced
mechanical oscillations of a spring suspended vertically
carrying a mass at its lowest tip, Phenomena of resonance, LCR
circuits, Surfaces orthogonal to a given system of surfaces.

12

Part C - Learning Resource

15

3.
4,

2

Text Books and Reference Books:

Erwin Kreyszig . Advanced Engineering Mathematics (10" edition). J. Wiley
&Sons 2011

B. Rai & D. P. Choudhury. Ordinary Differential Equations - An
Introduction.Narosa Publishing House Pvt. Ltd. New Delhi. 2006

Shepley L. Ross. Differential Equations (3" edition). Wiley. 2007

George F. Simmons. Differential Equations with Applications and

HistoricalNotes (3™ edition). CRC Press. Taylor & Francis. 2017

@f/



5 lan N. Sneddon. Elements of Partial Differential Equations. Dover
Publications. 2006

E-Resources:

I. Suggested Equivalent online courses: Web link NPTEL/ SWAYAM/ MOOCs

2. Differential equation
hrtps:z’fwww.youtube.com/watch?v=NBcGLLU90ﬂ\-’1&]ist=PLbMV0gVi5nJSGIf‘}s!uucw
obyr _zz6glD

3. Partial Differential equation
https://www.youtube.com/watch?v=Kk35 SEzASkZU&list=PLIm2Lkh60dgKbfY03TFRh
wjOqW79UdzK8

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
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Part A: Introduction
Program: Diploma Class: B. A./B.Sc. | Year: 2022 Session:2023-2024
Course Part II
1 | Course Code Paper - MATH-4T
2 | Course Title Real Analysis
3 | Course Type Theory
4 | Pre-requisite ( if No
any)
5 | Course Learning This Course will enable the students to:
Outcome (CLO) e Understand basic properties of real number system
such as least upper bound propertyand order property.
o Realize importance of bounded, convergent, Cauchy
and monotonic sequences of real | numbers, find their
limit superior and limit inferior. |
o Apply various tests to determine convergence and |
absolute convergence of a series of real numbers.
e Learn about Riemann integrability of bounded
functions and algebra of R- integrable functions. |
e Determine various applications of the fundamental |
theorem of integral calculus. |
« Relate concepts of  uniform continuity, |
differentiation, integration and uniformconvergence. |
| |
6 Credit Value 4 |
7 Total Marks Maximum Marks : 50 [ Minimum Passing Marks : |
ﬁ ] |
Part B: Content_of the Course |
Total Periods: 60 |
Unit Topics No. of |
Periods
I Real Numbers: The set of real numbers R as an 12
ordered field, Least upper bound properties of R, :
Metric property and completeness of R, Archimedean |
property of R, Dense subsets of R, Nested intervals
property; Neighbourhood of a point in R, Open sets, |
limit point of a set, closed and perfect sets in R, |
connected and compact subsets of R, Heine-Borel |
theorem.
I Convergence of Sequences in R: Bounded and 12
monotonic sequences, Convergent sequence and its
limit. Limit theorems, Monotone convergence

'é



theorem, Subsequences, Bolzano-Weierstrass
theorem, Limit superior and limit inferior, Cauchy
sequence, Cauchy’s convergence criterion.

[

Infinite Series: Convergence of a series of positive 12
real numbers, Necessary condition for convergence,
Cauchy criterion for convergence; Tests for
convergence: Comparison test, Limit comparison test,
D’ Alembert’s ratio test, Cauchy’s ™ root test, Abel’s
test, Integral test; Alternating series, Absolute and
conditional convergence,  Leibniz  theorem,
Rearrangements of series, Riemann’s rearrangement
theorem.

1AY

12

Riemann Integration: Riemann integrability of
bounded functions, Examples of R-integrable and
non-integrable  functions, ~Algebra of Riemann
integrable functions, Integrability of continuous and
monotonic functions, Darboux theorems, Fundamental
theorem of integral calculus, First mean value
theorem and second mean value theorems (Bonnet
and Weierstrass forms). Necessary and sufficient
condition for Riemann integrable function (Statement

only).

Uniform Convergence, Continuity and Improper 12
Integrals: Pointwise and uniform convergence of
sequence and series of functions, Uniform continuity,
Weierstrass’s M-test, Uniform convergence and
continuity, Uniform convergence and differentiability,
Improper integrals and tests for improper integrals,
Beta and Gamma functions.

Part C - Learning Resource

Text Books, Reference Books:

1. T. M. Apostol. Mathematical Analysis: A Modern Approach to

AdvancedCalculus. Pearson Education. 2008
Charalambos D. Aliprantis & ) Owen Burkinshaw. Principles of Real Analysis

(3" edition). Academic Press. 1998

Robert G. Bartle & Donald R. Sherbert. Introduction to Real
Analysis (4"edition).Wiley India. 2015

Gerald G. Bilodeau, Paul R. Thie & G. E. Keough. 4n Introduction to Analysis
(2™ edition), Jones and Bartlett India Pvt. Ltd. 2015

 E. Hewitt & K. Stromberg (2013). Real and Abstract Analysis. Springer-Verlag.
K. A. Ross. Elementary Analysis: The Theory of Calculus @

edition).Springer. 2013

s




7 Walter Rudin. Principles of Mathematical Analysis (3™ edition), Tata

McGraw Hill.

E-Resources:

Suggested Equivalent online courses: Web link NPTEL/ SWAYAM/ MOOCs
https://www.youtube.com/watch?v=Bef8QjljCy0&list=PLbMVogVjSnJQ1UXrOm7KqT

o9UKk6eXRp

https://www.voutube.com/watch?v=C2qloH khEuM&list=PLOzRY Vm0a65cp

Vitedj SSBEh6VQvVC _BvR

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
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Part A : Introduction

Programme: Certificate Class B.Sc.-11 Year: 2022 Session:
2022-23
L. Course Code BOT-2P
2 Course Title Plant Identification and Embryology _
3. Course Type Practical
4. Pre-requisite (if any) No
3 Course outcomes: Course outcomes: ]

After the completion of the course the students will be able:
® To learn how plant specimens are collected, documented, and _.
curated for a permanent record.
* To observe, record, and employ plant morphological variation
and the accompanying descriptive terminology. .
* To gain experience with the various tools and means available
to identify plants.

M

* To develop observational skills and field experience.
* To identify a taxonomically diverse array of native plants.
¢ To recognize common and major plant families.
¢ Comprehend the concepts of plant taxonomy and classification
. of Angiosperms.
6. Credit Value 2
| 7. Total Marks Max. Marks: 50 | Min. Passing Marks:17 |
Part B : Content of the Course
Total No. of Periods - 30 |
Tentative | Topic*
Practical | *(Topic * (Minimum Any three from each unit depending on facilities and syllabus,
List 20% for spotting, 10% each for viva and sessional and rest 60 % marks equally in each unit.)

Herbarium: Plant collection, Preservation and Documentation: Stepwise Practicing Herbarium
techniques: 1. FIELD EQUIPMENTS, Collection of any wild 25 plant specimens

2. Learn to handle Herbarium making tools

3. Pressing and Drying of collected plant specimens

4. Special treatments for all varied groups of plants

5. Mount on standard herbarium sheets

6. Label them using Standard methods

Arrange the prepapared herbarium according to Bentham and Hookers system of
classification- 1 herb, shrub and trees

2. annual, biannual and perennial

3. cereals, pulses, vegetables and medicinal

4. ethapobotanical importance

»w 5%
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Taxonomic Identification of angiospermic plants: Description of plants belonging to following
families in semitechnical language and identification up to family level: Brassicaceae, Malvaceae,
Fabaceae, Cucurbitaceae, Asteraceae, Apocyanaceae, Ascleapiadaceae, ,Solanaceae, Euphorbiaceac,
Papaveraceae, Apiaceae Acanthaccae, Labiatae (Lamiaceae), Rubiaceae. Liliaceae, Musaceae,
Poaceae.

Identification during field visits: Field identification of common wild plants from families |

included in the theory syllabus.

a)
b)

Documentation of Ethnobotanical wisdom of area
Study of economically valuable plants: Medicinal plants, oil yielding plants, cereals,
sugarcane, beverages etc.

e

T8 W~

S

Anatomy of: Dicot root. stem and leaf

Monocot root, stem and leaf

Plants showing primary anomaly and anomalous secondary growth
Study of an angiospermic flower

Dissection of Ladys finger /Tridax/citrus seeds for study of embryo

Part C - Learning Resource

Text Books. Reference Books, Other Resources

Suggested Readings:

l.

%

5

6.

Bole, P. V. and Vaghani, Y. (1986) Field guide to the common trees of India.
Oxford University Press; Bombay.
Womersley, J. S. 1981. Plant collecting and herbarium development: A manual.S.K.

Pandey (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic
Publishing GmbH & Co. KG, Germany (ISBN: 978-3-8484-3104-5).

Pandey S.K. (2012). Quick Concept of Botany. Publisher LAP LAMBERT
Academic Publishing GmbH & Co. KG, Germany (ISBN: 978-3-8484-3104-5).

Manilal, K. S. and M. S. Muktesh Kumar (ed.) (1998) A Hand book of Taxonomy
Training, DST,N. Delhi

Dhopte, A.M. (2003) Principles and Techniques for Plant Scientists. -
Agrobios,Jodhpur, India.

Jain, S.K. & R.R. Rao. 1977. A handbook of field and herbarium methods. Today &
Tomorrow’s Printers and Publishers, New Delhi.

E-learning Resources:

. http://egyankosh.ac.in/bitstream/123456789/13096/1/Unit-5.pdf

2. https://www.for.gov.bc.ca/hfd/pubs/docs/wp/wp18.pdf
3.https://www.researchgate.net/publication/267510854_The Flowering Plants_Handbook

W b2




Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): Not Applicable
University Exam(UE): 50 Marks

Internal Assessment:
Continuous Comprehensive Class Test/Assignment/Presentation
Evaluation (CCL)

Not Applicable

Vot i 02
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- Program: Diploma in

Part A: Introduction

. Plant Identification | Class: B. Sc. I Year Year: 2023 | Session:2023-2024
. and plant preservation f

1. r(‘ourse Code BOT-3T

2. Course Title Plant Systematics, Economic Botany and Ethnobotany

3 Course T; pe o | Theory - _

' Pre-requisite | o NO
4. =
; (1 any)
"5, | Course Learning. At the end of this course, the students will be able to
Outcomes (CLO) e Understand the Plant Taxonomy

e Learn the characteristics of families included
families

application of this knowledge

e Learn cconomic importance of different plants of the concerned

e Understand the traditional knowledge about the plants and possible

6. | Credit Value | Theory: 4
7

Total Marks Max. Marks: 50 | Min Passing Marks: 17

Part B: Content of the Course

Total Periods: 60

Unit | Topics

No.
ofPeriod

S IFEETRS  SEFE

| Taxonomic Resources & Nomenclature: Components of taxonomy (identification,
I nomenclature, classification); Taxonomic resources: Herbarium- functions & important
herbaria, Botanical gardens, Flora, Keys- single access and multi-access. Principles and
rules of Botanical Nomenclature according to ICBN

Types of classification & Evidences: Artificial, natural and phylogenetic. Bentham and
Hooker (upto series), Engler and Prantl (upto series) and Hutchinson classification.

L Introduction to taxonomic evidences from palynology, cytology and phytochemistry

12

12

Families: A study of the following families (Following Bentham & Hooker’s system)
with economic importance: Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae,
Fabaceae, ~Mpyrtaceae, Cucurbitaceae, Rubiaceae, Asteraceae, Apocynaceae,
Acanthaceae.  Asclepiadaceae, Solanaceae, Amaranthaceae, Euphorbiaceae,
Papaveraceae, Apiaceae, Lamiaceae, Orchidaceae, Liliaceae, Musaceae and Poaceae.

I

Ecunumi'c';_lull"ymvaluahle plants: Centre of origin and domestication of crop plants;
Botanical name, family, part used and uses of oil yielding plants, fibre yielding plants,
Rubber, Dyes, Timber, Sugar and beverages ;

v

12

12

Ethnobotany: Concept of Ethnobotany, Documentation, Conservation and application of

Traditional Knowledge, Sacred grooves, Role of AYUSH, CIMAP and NMPB

Role of important medicinal plants in Traditional therapeutic practices: Aegle

marmelos, Asparagus racemosus, Andrographis paniculata, Ocimum sanctum, Aloe vera,
V  Nyctanthes arbor-tristis etc. Conservation of medicinal plants and ethnomedicinal

!knowledge.

Plants in primary healthcare: Tinospora cordifolia, Ocimum sanctum, Aloe vera,

Azadirachra indica etc.

L \s
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Keywords: Taxonomy, classification, Families ,ethnobotany

Part C -Learning Resources

. Suggested Readings:
1. Plant Systematics. Arun K. Pandey & Shruti Kansana. 2020. Jaya Publishing House.
2. Bole, P. V. and Vaghani, Y. (1986) Field guide to the common trees of India. Oxford University

| Press; Bombay.

- 3. Brandis, D. (1906) Indian Trees (London, 5th edition. 1971). International Book Distributors; Dehra

i Dun.

4. Dallwitz, M. ]., Paine, T. A. and Zurcher, E. J. (2003). Principles of interactive keys. http://delta-

! intkey.com

https://www.naace.co.uk/school-improvement/ict-mark/

Pandey, B.P. 2007. Botany for Degree Students: Diversity of Seed Plants and their Systematics,

Structure, Development and Reproduction in Flowering Plants. S. Chand & Company Ltd.New

Delhi.

Singh, G. 1999. Plant Systematics: Theory and Practice. Oxford and IBH. New Delhi.

Dutta A.C. 2016. Botany for Degree Students. Oxford University Press.

Randhawa, G.S. and Mukhopadhyay, A. 1986. Floriculture in India. Allied Publishers

0. Kochhar, S.L. (2011). Economic Botany in the Tropics, MacMillan Publishers India Ltd., New
Delhi. 4th edition.

I1. Sambamurthy, AVSS & Subrahmanyam, NS (2000). Economic Botany of Crop Plants. Asiatech
Publishers. New Delhi. :

12. Singh, D.K and K.V. Peter. 2014. Protected cultivation of horticultural crops. New India Publishing
Agency, India.

13. Reddy P. Parvatha. 2016. Sustainable crop protection under protected cultivation. Springer,

- Singapore.

|14, Amit Deogirikar. 2019. A Text Book on Protected Cultivation and Secondary Agriculture. Rajlaxmi
Prakashan, Aurangabad, India.

I5. Singh, B., B. Singh, N. Sabir and M Hasan. 2014. Advances in protected cultivation. New India
Publishing Agency, India.

16. Sharma, OP. 1996. Hill’s Economic Botany (Late Dr. AF Hill, adopted by OP Sharma). Tata
McGraw Hill Co. Lid., New
Delhi.

S
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Suggested equivalent online courses:
htips://www.easybiologyclass.com/topic-botany/
http://egyankosh.ac.in/handle/123456789/53530
https://www.delta-intkey.com/www/desc.htm
https://milneorchid.weebly.com/plant-id-for-beginners.html
https://plants.usda.gov/classification.html
https://www.senecahs.org/pages/uploaded_files/Plant%20Classification.pdf
https://www.ladykeanecollege.edu.in/files/userfiles/file/Dr %20S %20Nong
| bri%20111%20Sem%20ppt.pdf
' https://www.brainkart.com/article/Bentham-and-Hooker-s-classification-of-
'| plants---Dicotyledonae.- Gymnospermae-and-Monocotyledonae 1000/

; 1ttps:/libguides.rutgers.edu/c.php?g=336690& p=2267037

SR e

jﬁ _https://www.delta-intkey.com/

Part D: Assessment andEvaluation

- Suggested Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE):As per rule
University Exam(UE): 50Marks
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Part A: Introduction
Program: Diploma in )
Plant Identification and | Class: B.Sc. 1l Year Year: 2023 Session:2023-2024
plant preservation B
. 1. | Course Code BOT-4T
2. | Course Title Plant Anatomy, Embryology and Plant Breeding
3. | (,omb_e T_y-pc |__ - Theory - .
| Pre-requisite '[ NO
L ey | !
_|(ilany) - _ N
S. | Course Learning. At the end of this course, the students will be able to 5
Outcomes (CLO) 1. Understand the internal structure of root, stem and leaves |
2. learn about the anomalous secondary growth of some plants l
3. understand the life cycle of angtospenmc plants with details of
microsporogenesis, megasporogenesis, fertilization and othexj

developmental details up to embryogenesis
4. understand concept of plant breeding and its application

6. | Credit Value ~ Theory:4 _ B
' 7. | Total Marks Max. Marks: 50 [ Min Passing Marks: 17

- S e =l LIS e -

Pa rt B Content of the Course '
IUlcil Period: 60

. a No.
] _l nit Topics ofPeriod
I Meristems and related theories: Meristematic and permanent tissues, Root
meristem. Stem meristem and Leaf meristem. Theories of apical organization: 12

: Apical Cell Theory, Histogen Theory and Tunica Carpus Theory
| Anatomy and Secondary growth: Anatomy of Root, Stem and Leaves of both

I Dicots and Monocots. Secondary growth in Dicots, Anomalous secondary growth 12

in Bignonia, Boerhaavia, Dracaena and Nycthanthes |

Plant Embryology: Flower: Structure and types (Complete, Incomplete, Perfect

| and Imperfect flower), Microsporangium and Microsporogenesis, Ovule:

Structure and types, Megasporogenesis, Development of female gametophyte

111 (Embryo sac). Types of Embryo sac, Pollination, Pollen-pistil interaction, 12

Fertilization, Double fertilization, Endosperm and its types, Embryogenesis,
Apomixis and Polyembryony

] Plant Breeding: Plant Introduction, Ageliléi-és of plant introduction in India,

‘ Procedure of introduction- Acclimatization- Achievements, Selection- mass

| IV selection, pure line selection and clonal selection. Genetic basis of selection 12
‘ methods

|

Hybridization: Procedure of hybridization, inter-generic, inter-specific and inter-
varietal hybridization. Composite and synthetic varieties, Heterosis, Mutation and
V  Molecular breeding (use of DNA markers in plant breeding). Role of hybrization 12
in agriculture, horticulture and forestry

S - 1
Keyw grds Meristems, Anomalous secondary growth. Pure line selection. Tfybrldizatlon _ ;

&‘EU{ Qj L at
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 heterosis

Part C -Learning Resources

~ Text Books. Reference Books., Other Resources

oo -

(o BT |

7.

8.

9.

M K Raxdan An Introduction to Plant Tissue Culture — Oxfird& IBH Publishing Co.Pvt.
Ltd. New Delhi

Allard RW (1960) Principles of Plant Breeding. John willey and Sons. Inc. New York

BD Singh (2003) Plant Breeding. Kalyani Publishers

Sharma JR (1994) Principles and Practices of Plant Breeding. Tata McGraw-Hill Pub. Co.
New Delhi

Pandey BP (2010) College Botany Vol 11, S. Chand and Company, New Delhi.

. Maheshwari P (1971). An Introduction to Embryology of Angiosperms, McGraw Hill Book

Co., London

Bhojwani SS and Bhatnagar SP (2000). The Embryology of Angiosperms (4th Ed.), Vikas
Publishing House

Evert RF (2006). Esau's Plant Anatomy: Meristems, Cells and Tissues of the Plant body: Their
Structure, Function and Development, John Willey and Sons, Inc

Pandey BP .Plant Anatomy, S. Chand Publishers, New Delhi

10. Srivastava HN (2006). Plant Anatomy, Pradeep Publications, Jalandhar

Suggested equivalent online resourses:

1.
2. https://www.journals.uchicago.edu/doi/pdfplus/10.1086/659998

3.

4. http://www.legalserviceindia.com/article/I98-Intellectual-Property-and-Traditional-

https://www.pnas.org/content/104/suppl 1/8641

https://bsi.qov.in/pagel/en/ethnobotany

knowledge.html|
https://www_brainkart.com/article/Economic-importance-Plants---Food -Rice,-Oil -
Fibre -Timber-yielding-plant 1095/
https://iwww.loc.gov/rr/scitech/tracer-bullets/economic-botanytb_htmi
http://nsdl.niscair.res.in/bitstream/123456789/127/1/Fibre%20crops%2C%20bamboo
%2C%20timber%?20-%20Final.pdf

https://www2 .palomar.edu/users/warmstrong/econpls.htm
https://www.longdom.org/proceedings/phytochemistry-and-phytoconstituents-of-
herbal-drugs-and-formulations-1668.html

Part D: Assessment and Evaluation

‘Suggested Continuous Evaluation Methods:

Maximum Marks: 50
Continuous Comprehensive Evaluation (CCE):As per rule

University Exam(UE): SOMarks




Declaration

This is to certify that the syllabus is framed by the Central Board of Studies (Botany) as
per the guidelines (TOR) of the Department of Higher Education, Raipur Chhattisgarh.
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I Part A: Introduction S

' Program: Certificate Course | Class: B.Sc. Il Year | Year: 2023 [ Session:2023-2024

1 | Course Code ZOOL-2P
{2 Course Title Lab Course - 2
3| Course Type Practical
4 | Pre-requisite No
{(if any)
| 5| Course Learning .| After completion of practical work the outcome will be :
' Outcomes (CLO) | e Able to understand and explain Mendel’s Law of Inheritance

e Capable to analyze inheritance of gene by pedigree analysis.

; e Able to know laboratory culture of Drosophila.

e Able to understand cytological, histological and osteological configuration
for animal life.

e Capable to understand Human keryotype and Numerical alteration in
chromosomes |
Capable to explain Evolution and evidences '
Capable of performing tests for identification of biological
macromolecules

e Able to estimate nucleic acids and Isolation of DNA i

| 6 | Credit Value 2
7 | Total Marks Max. Marks: 50 l Min Passing Marks : 17 |
/‘/,’bl,'},

\3.6°



PartB
Total No. of Lecturer (one hour per week)

Total Periods; 30

B Contents No. of period
Tentative list of practical/exercise:

1. Application of probability in the law of segregation with coin
tossing.

2. Study of mode of inheritance of the following traits by pedigree
charts — attached ear lobe, widow’s peak.

3. Familiarization with techniques of handling Drosophila, identifying
males and females; observing wild type and mutant (white eye,
wing less) flies, and setting up cultures.

4. Study of human karyotypes and numerical alterations (Down
syndrome, Klinefelter syndrome and Turner syndrome).

5. Types of eggs based on quantity and distribution of yolk: sea
urchin, insect, frog, Chick.

6. Comparative study of cleavage patterns in Frog and Amphioxus
models.

7. How do cells move, change shape and size during morphogenetic
movement of Blastulation, Gastrulation in Frog, Amphioxus, Chick

| 8. Study of development of chick embryo through incubated chick
eggs up to 96 h.

9. Extra embryonic membranes of chick through permanent slides.

10. Some videos to develop understanding on the process of 30
development.

I1. Study of adaptive radiations in feet of birds and mouth parts of
insects.

12, Understanding embryological evidence of evolution (through charts
and videos).

13.  Study of types of fossils.

14.  Analogy and homology (wings of birds and insects, forelimbs of
bat and rabbit).

15.  Preparation of models of amino acids and dipeptides.

16. Ninhydrin test for a-amino acids.

17, Determination of pK and pl values of glycine.

18.  Benedict’s test for reducing sugars.

19. lodine test for starch.

20. Determination of acid value of oil

21. Preparation of ball and stick model for B-DNA molecule (A=T and
G=C base pairs).

| 22. Estimation of DNA by DPA method.
23. Estimation of RNA by Orcinol method.
24. Isolation of genomic DNA by ethanol precipitation method.

Genetics, Mendel’s law, Interaction of Gene, Embryology, Regeneration, Evolution.

-




Part C - Learning Resource

' Text Books, Reference Books, Other Resources

' Suggested Readings:
. Text Books:

~N O

1.
3.

Practical Hand Book of Genetics: Vikas Pali Kalyani Publication

Essential Practical Handbook of Cell Biology & Genetics, Biometry & Microbiology, A Laboratory
Manual Debarati Das, Academic Publishers.

Cytogenetics:Mohan P Arora, Himalayan Publishing House

Modern Experimental Biochemistry by Rodney F. Boyer

Molecular Cloning: A Laboratory Manual by Joe Sambrook

Practical Manual for Biochemistry : By GG Kaushik, CBS Publication

E-Resources:

1.

https://onlinecourses.nptel.ac.in/noc22 cy32/preview

2. https://www.classcentral.com/course/swayam-experimental-biochemistry-12909
3. https://jru.edu.in/studentcorner/lab-manual/bpharm/Lab%20Manual%20-%20Biochemistry.pdf
4. Fundamentals of Genetics.pdf (jru.edu.in)

Part D: Assessment and Evaluation

Practical Exam(UE): Maximum Marks: 50 Marks

DECLARATION

This is to certify that the syllabus is framed by the central board of study (Zoology) as
per the guidelines of the department of higher education, Chhattisgarh government.

l. Dr.K.R. Sahu - Chairman - \JU
Assistant Professor, Govt. Pandit Madhav Rao Sapre Collfge, Pendra Road ri '}0"'}
2. Dr. Ajit Hundet - Member m\]ﬁyﬂ

Professor, Govt. D. B. Girls College, Raipur

3. Dr. Prem Prakash Singh - Member - FTW I?Y | ! "ZK{\

Professor, Govt. College, Kusmi, Balrampur

(2] m’ 029
4. Dr. Shubhada Rahélkar . - Member - 0 {g CU/‘ A/Ly 2 20
Professor, Govt. Bilasa Girls P. G. College, Bilaspur N T

5. Dr. Anil Kumar Shrivastava - Member P&/
Professor, Govt. V. Y. T. P. G. Autonomous College, Durg



6. Dr. R. K. Tamboli - Member - s
. . . . . /i Qv()f, ‘
Assistant Professor, Kirodimal Govt. Arts & Science College, Raigarh 5"

7. Dr. Parmita Dubey - Member -
Assistant Professor, Govt. J. Y. Chhattisgarh College, Raipur

8. Dr. Shashi Gupta - Member -
Assistant Professor, Govt. Nagarjuna P. G. College of Science, Raipur

9. Dr. L. P. Miri - Member - (M
Assistant Professor, Govt. J.P. Verma P. G. Arts & Commerce College, Bilaspur :

10. Dr. Rajesh Kumar Rai - Member -
Assistant Professor, Govt. Mahamaya College, Ratanpur, Bilaspur 0 5622~
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11. Dr. Hema Kulkarni - Member - \)._\3\/\?)\1‘9\7)/

Assistant Professor, Shahid Domeshwar Sahu Govt. College, Jamgaon (R), Durg

Date: 13.06.2022.



Part A: Introduction
Program Certificate Course| Class: B.Sc. II Year | Year: 2023 | Session:2023-2024

I | Course Code ZOOL - 3T
2 | Course Title Genetics, Developmental Biology & Evolution
3 | Course Type Theory
4 | Pre-requisite NO
(if any) - )
5 | Course Qutcome After successfully completing this course, the students will be able to:
e Apply the principles of Mendelian inheritance on interaction of
genes.

e Various methods of sex determination in animal kingdom.

e Understand the cause and effect of alterations in chromosome
number and structure.

e Know the Recent Assisted Reproductive Techniques

e Develop critical understanding how a single-celled fertilized
egg becomes an embryo and then a fully formed adult by going
through three important processes of cell division, cell
differentiation and morphogenesis.

e Understand the general patterns and sequential developmental
stages during embryogenesis and understand how the
developmental processes lead to establishment of body plan of
multicellular organisms.

e Understand evolution through natural selection, and other

forces.
| 6 | Credit Value Theory : 4
7 | Total Marks: 50 | Max, Marks: 50 | Min Passing Marks : 17

Part B : Content of Course

Total No. of Periods : 60

Unit Topics No. of
Period

Concept of Genes and The recombination and interaction of Genes :
Elements of heredity and variation - Classical and Modern concept of Gene
(Cistron, muton, recon), Alleles. Mendel’s laws of inheritance - Incomplete
I dominance, Codominance, Multiple alleles. Interaction of Genes - Lethal
alleles, Pleiotropy, Epistasis, Supplementary Gene, Complementary genes, | 12
Polygenic inheritance. Linkage and crossing over, Linkage Map. Extra
chromosomal and Maternal Inheritance. Sex Chromosomes and sex-linkage.
Sex Determination

Regulation of Gene expression & Human Population Genetics :

Gene Expressions and regulation - One gene-one enzyme hypothesis /one
polypeptide hypothesis. Concept of Operon - Concept of Operon of bacteria
T and bacteriophages. Bacterial transposons. Transformation, transfection and
transduction. Utility of the model organisms - Escherichia coli, & 12
Drosophila  melanogaster.Structural and  numerical alterations of
chromosomes - meiotic consequences in structural heterozygotes. Genetic
disorders - Chromosomal Aneuploidy, Chromosome Translocation and
Deletion, Single gene Disorders, Epigenetics, Pedigree analysis. Genetic
counselling.




Developmental Biology :

Gametogenesis, Structure of Gametes and Types of Eggs. Fertilization -
external and internal. Structural and biochemical changes in gametes during
and after fertilization block to polyspermy, causes of Infertility.
Establishment of the major embryonic axis, polarity. Cleavage - Types and
111 patterns. Body plan and symmetries. Development of frog and Chick up to
formation of three germ layers. Tubulation. Morphogenesis, Fate maps.
Organogenesis - formation of gut, heart, kidney and muscles. Inhibition,
induction, and recruitment. Concept of competence, determination and
differentiation and growth, Pleuropotency.

12

Biology of development and Recent Techniques :

Parthenogenesis. Regeneration - epimorphosis, morphollaxis and
compensatory regeneration. Extra embryonic membranes. Amniocentesis.
A% Placenta - Types structure and functions. Recent Assisted Reproductive 12
Techniques (ART) — Stem cell (Types and their uses), Gene bank, Sperm
Bank, Superovulation, Cryopreservation, Invitro fertilization (IVF), Embryo
transfer (ET).

Evolution :

Origin of Life on Earth, Early life on Earth - Indirect evidences & direct
evidence of early life. Evidences of Organic evolution. Theories of Organic 12
vV evolution. Sources of variation - Mutation, recombination, Isolation, Genetic
drift, Neutral and Artificial evolution. Evolution of Human.

Keywords: Genetics, Mendel’s law, Interaction of Gene, Sex Linkage, Sex Determination,
Gametogenesis, Fertilization, Cleavage, Embryology, Regeneration, Parthenogenesis, Extra
embryonic membrane, Placenta, Evolution,

_ 3 Part___C_:_L_earning Resource -
Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:

1. Gardner, E.J. et al. (2006) Principles of Genetics (John Wiley).
Russell, P.J. (2010) Genetics (Benjamin Cumm ings).

Gardner, E.J., Simmons, M.J., Snustad, D.P. (2008). Principles of Genetics. (VIII edition)
Wiley India.

W

Sons Inc.

Klug, W.S., Cummings, M.R. and Spencer, C.A. (2012). Concepts of Genetics. (X edition)
Benjamin Cummings.

6. Carroll S.B.; Doebley J.; Griffiths, A.J.F. and Wessler, S.R. (2018) An Introduction to
Genetic Analysis. W. H. Freeman and Co. Ltd.

7. Gerhart, J. et al. (1997) Cells, Embryos and Evolution. Blackwell Science

8. Gilbert, S.F. (2010) Developmental Biology (9th edition).

9. Sinauer Wolpert, L. (2007) Principles of Developmental Biology (3rd edition). Oxford
University Press.

10. Campbell, N. and Reece, J. (2014) Biology (10th edition). Benjamin Cummings

11. Ridley, M. (2004). Evolution. Il Edition. Blackwell Publishing.

12. Barton, N. H., Briggs, D. E. G., Eisen, J. A., Goldstein, D. B. and Patel, N. H. (2007).
Evolution. Cold Spring, Harbour Laboratory Press.

13. Hall, B. K. and Hallgrimsson, B. (2008). Evolution. IV Edition. Jones and Bartlett

n

| .
[Online Resources —

1. National digital Library.- oy K

4, Snustad, D.P. and Simmons, M.J. (2009). Principles of Genetics. (V edition) John Wiley and |



http://ndl.iitkgp.ac. lne’documenta’Rm5qb3langwWDZ2Tnl6UXl4VU9YR201 ROcwYXJHV2 .
SHSHFacGxtS1h3REZGd1ByL28xemlleEFFZUSnajlCZ1 IHdXBBTzBIeTBVRGIDSFhkME,
l uUKE9PQ
| 2. E-PG Pathshala.
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=2rAs | Puvgad LW93zMe83aA
3. eGyankosh- Genetics and Evolutionary Biology
4. eGyanKosh: BZYCT-137 Genetics and Evolutionary Biology

Part D: Assessment and Evaluation

University Exam(UE): Maximum Marks: 50 Marks

DECLARATION

This is to certify that the syllabus is framed by the central board of study (Zoology) as
per the guidelines of the department of higher education, Chhattisgarh government.

1. Dr. K. R. Sahu - Chairman -
Assistant Professor, Govt. Pandit Madhav Rao Sapre Collfge, Pendra Road W}’V

&
o \ \'Z
2. Dr. Ajit Hundet - Member - \}&iw —~

Professor, Govt. D. B. Girls College, Raipur

3. Dr. Prem Prakash Singh - Member - F”Ye,w @/M CEWI/{N
Professor, Govt. College, Kusmi, Balrampur 2] s6 / Dol
4. Dr. Shubhada Rahalkar - Member B ‘§§@%tm+; i

Professor, Govt. Bilasa Girls P. G. College, Bilaspur

5. Dr. Anil Kumar Shrivastava - Member
Professor, Govt. V. Y. T. P. G. Autonomous College, Durg

6. Dr. R. K. Tamboli - Member - LA&\ G( 7{}

Assistant Professor, Kirodimal Govt. Arts & Science College, Raigarh

%

7. Dr. Parmita Dubey - Member = Q"; _ 1,:,;19
Assistant Professor, Govt. J. Y. Chhattisgarh College, Raipur

w7l
8. Dr. Shashi Gupta - Member E ) /'X/V?,
Assistant Professor, Govt. Nagarjuna P. G. College of Science, Raipur M ."J/Q/

9. Dr.L.P. Miri B Member - L\F/
Assistant Professor, Govt. J.P. Verma P. G. Arts & Commerce College, Bilaspur

10. Dr. Rajesh Kumar Rai - Member - _
; ; t[) Bl —
Assistant Professor, Govt. Mahamaya College, Ratanpur, Bilaspur 2
11. Dr. Hema Kulkarni - Member - -

Assistant Professor, Shahid Domeshwar Sahu Govt. College, Jamgaon R. Dist -Durg

Date : 13.06.2022.



' Part A:Introduction

Lf’?ogram: Certificate Course| Class: B.Sc. Il Year [| Year: 2023 | Session:2023 2024 _+
| 1| Course Code ZOOL- 4T
}—2 ' Course Title Biochemistry and Molecular Biology ]
|3 CowssType T — — Theory ]
Hu_ Pre-req uisit_fﬂ" any) No |
3 | Course Learning At the end of this course, the students will be able !
| Outcomes * Understand the structure and biological significance of |
| (CLO) carbohydrates, amino acids, proteins, lipids and nucleic acids. .
| | * Understand the concept of enzyme, its mechanism of action and |
i regulation. ||

| ) * Learn the preparation of models of peptides and nucleotides. !
L * Learn biochemical tests for amino acids, carbohydrates, proteins
| and nucleic acids. |
] [ ¢ Develop an understanding  of concepts, mechanisms and ;
! evolutionary significance and relevance of molecular biology in
i the current scenario. |
® Understand the process of DNA replication, transcription and
i translation.

|
oqoeiiVehe W @ T e o
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 17

i —

f;___ - ' Part B: Content of the Course

| Total No. of Periods: 60 :
IH__Unit -’ Topics No. of j
| Peroid |
T Biomol ecules: - -

' Amino Acids, Peptides, and Proteins- structure of amino acids, peptide bond, |
‘ Primary, secondary, tertiary and Quaternary structure of proteins and their |
biological functions. Carbohydrates- Biological roles of carbohydrates, =
Structure of monosacharides- Hexoses and pentoses. Disacharides-Sucrose,
I lactose, maltose. Storage and structural polysaccharides-Glycogen, starch and 12
" [ cellulose. Lipids- Role of lipids in cellular architecture and functions.
P Definition and classification of lipids. Structure and function of fatty acids,
: triacylglycerols, phospholipids and sterols. Nucleic Acids- Role of nucleic
! acids in living system. Composition of nucleic acids-the purine and
| pyrimidine bases.

| Enzymes and Metabolic Pathways:

| Enzyme - Nomenclature and classification, general properties, specificity,
. cofactors, isozymes and mechanism of enzyme action. Protein metabolism-
- Transamination and deamination, Urea cycle. Carbohydrate metabolism- |
Glycolysis, gluconeogenesis, Cori-cycle, TCA cycle, HMP shunt, |
glycogenolysis & glycogenesis (Glycogen synthesis) . Lipid Metabolism-
j Mobilization of triglycerides, metabolism of glycerol, p-oxidation of fatty
| acids, Ketogenesis and significance. |

I 1

e’



Structure of chromosomes, Nucleic acids and DNA replication:
i Structure of nucleic acids- Structure of DNA, forms of DNA, supercoiling of
' DNA, Nucleosomes, Histones, Structure of chromatin, chromosomes,
packaging of DNA in the nucleus. Structure of RNA- Ribosomal RNA
1 (rRNA), Transfer RNA (tRNA), Messenger RNA (mRNA), Noncoding 12
RNA. DNA replication- Chemistry of DNA replication, enzymes involved,
Unit of replication, replication origin and replication fork, accuracy during
flow of genetic information, proof reading activity; Comparison of
replication in prokaryotes and eukaryotes.
Central dogma, RNA transcription, RNA processing: Central Dogma of
Molecular Biology. Trancription (RNA Synthesis) - DNA-dependent RNA
polymerases, sigma factor, bacterial promoters, the three stages of RNA
synthesis- initiation, clongation and termination, rho dependent and rho-
independent termination. Transcription in eukaryotes. RNA processing-
splicing of hnRNA into mRNA, 5’-capping and 3’-polyadenylation of |
mRNA, differential RNA Processing, rRNA and tRNA modifications and ‘
processing.
A% Ribosomes and Translation (Protein Synthesis): Structure and types of |
Ribosome. Genetic Code- triplet codons, Wobble base, synonymous codons, 12
degeneracy of codons, missense-, nonsense- and frame shift mutations.
Translation- protein synthesis in Prokaryote and its comparison with
eukaryote., Aminoacylation of tRNA, initiation, elongation, peptide bond
formation, translocation, termination, recycling of ribosome. Regulation of
protein synthesis and codon bias - Post-translational modifications and
processing of proteins. _
-K;ywurd_s: Biomolecules, biochemical pathways, Metabolism, Central dogma, Nucleic acids,
chromosome, DNA replication, RNA Synthesis (Transcription), Protein Synthesis;
(Translation), Genetic code.

v 12

Part C - Learning Resource

Text Books, Reference Books, Other Resources |

| Suggested Readings:
Text Books:
1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W.H.
Freeman & Company (New York), ISBN: 13: 978-1-4292-3414-6 / ISBN:10-14641-0962-1.
. Berg, .M.; Tymoczko, J.L. and Stryer, L. (2012) Biochemistry (7th edition) Freeman.
3. Conn, E.E.; Stumpf, P.K.; Bruening, G. and Doi, R.H. (2006) Principles of Biochemistry
(5th edition) Wiley.
4. Stryer, Lubert (1981) Biochemistry, 2" Edition. W. H. Freeman and Company, New York.
5. Watson, J.D. et al. (2013) Molecular Biology of the Gene (7th edition) CSHL Press Pearson.
6. Karp, G. 2010. Cell and Molecular Biology: Concepts and Experiments. 6th Edition, John
Wiley & Sons. Inc.
. Walter, P. (2007) Molecular Biology of the Cell (5th edition) Garland Science.
8. Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts. and Peter |
Walter(2002) Molecular Biology of the Cell, 4" edition. New York: Garland Science. _
9. Harvey Lodish, Arnold Berk, Paul Matsudaira, Chris A. Kaiser, Monty Krieger. i

\N\/,




Freeman(2003) Molecular Cell Biology, 5" edition. W. H. & Company.

Onlme resources (Try to include similar course available on SWAYAM/NPTEL/CEC etc.)

! https:/onlinecourses.nptel.ac.in/noc20_cy10/preview
https.waw.classcentral.com!coursefswayam-b10chemlstry-iinn—22920 ;

i https://onlinecourses.swayam2.ac.in/cec20_mal3/preview

! hnps:f/www.ciasscentral.com,’courselswayam-molecular-biology—l 9952

Part D: Assessment and Evaluation
University Exam (UE) : Maximum Marks: 50

DECLARATION

This is to certify that the syllabus is framed by the central board of study (Zoology) as per
the guidelines of the department of higher education, Chhattisgarh government.

I. Dr. K. R. Sahu - Chairman -
Assistant Professor, Govt. Pandit Madhay Rao Sapre College, Pendra Road ,g/

e
2. Dr. Ajit Hundet - Member - \,\}ﬁrzf#
Professor, Govt. D. B. Girls College, Raipur L

>
3. Dr. Prem Prakash Singh - Member - ﬁyw t M AZ’,,[/L
Professor, Govt. College, Kusmi, Balrampur 12) aé ned
4. Dr. Shubhada Rahalkar - Member - Gl -{’{dej.)"#fm ? GBI
Professor, Govt. Bilasa Girls P. G. College, Bilaspur S NS g
\
5. Dr. Anil Kumar Shrivastava - Member - &/

Professor, Govt. V. Y. T. P. G. Autonomous College, Durg

6. Dr. R. K. Tamboli - Member - (L‘Nt/‘j\&,?f?

Assistant Professor, Kirodimal Govt. Arts & Science College, Raigarh o'
7. Dr. Parmita Dubey - Member - é T ";
Assistant Professor, Govt. J. Y. Chhattisgarh College, Raipur /"ﬁ:’nfl?, B
8. Dr. Shashi Gupta . Member - ; NO
Assistant Professor, Govt. Nagarjuna P. G. College of Science, Raipur X /'?,//Lﬂ’ . ?_“?
>y \ L}

9. Dr. L. P. Miri - Member - LM/
Assistant Professor, Govt. J.P. Verma P. G. Arts & Commerce College, Bilaspur

10. Dr. Rajesh Kumar Rai - Member - ‘@é

Assistant Professor, Govt. Mahamaya College, Ratanpur, Bilaspur

_- Vv
1. Dr. Hema Kulkarni . Member -\ ) e\>

Assistant Professor, Shahid Domeshwar Sahu Govt. College, Jamgaon R. Dist -Durg

Date : 13.06.2022.



_ParCA:Tntroduction — — S

:[ Pz‘_ogram: Diploma Course | (ms: B. Sc. Part - I1 l _Year: 2023/ Scss_iui;-: 9232
| 1 [ CourseCode MICRO -2p D

> IVARU IR

—— — e
.

Course Title Bacterial cell, Biochemistry & Molecular Biology

Laboratory course

3| Course Type
| As per Govt. norms

4 | Pre-requisite (if; any)

5 | Course Learning, At the end of this course, the students will be able to
Outcomes (CLO) * - understand the microscopy, cytometry and relevant biochemicy)
techniques
’ * - handie the instruments / equipments applied for bioch emical &
molecular experiments
’ _________ - petform the exercise sexperiments of molecular biology
02

_:_f}"- | Credit Value |
f’ ;%Tﬂmn Marks Max. Marks: 50

PART B: Content of the Course

l 'R/Iiﬁ_}"zssing_ﬁarks 4l

Tatal No. of Te;chiug Hours - 20/ PEl-‘i_ﬂ_d:-_.}O o

!L_:C__ T "'l‘upics'_(CourﬂsIcunre:ﬁs} o
|

No. of Period, H t
Ll. Study of cell morphology — Prokaly_utic & Eﬁcar_votja cell - _
| - Study of cell division stages using Onion root tip.
| IF Determination of antibiotic resistance by plating method. ’
5

- Assaying of microbial enzymes; Catalase, Amylase

A 15. Separation of mixtures by paper / thin layer chromatography.
6. Demonstration of column packing in any form of column chromatography. ’

- Separation of protein mixtures by any form of chromatography, |
8. Determination of pH of various water and soi sample. |
‘ 9. Testing of Lambert beer’s law. f
9. Production of any metabolite using batch fermentation. ] -
- 1. Isolation of genomic DNA from £. coli |
( 2. Isolation of DNA from plant cell (Onion/Mustard/Banana) |

3. Transformation of E. colj — Preparation of competent cell

; 4. Conjugation in E. col using plate method |
f B _iS. Estimation of RNA using colorimeter or UV spectrophotometer 15/ 10
. ’6. Resolution and visualization of DNA by Agarose Gel Electrophoresis, |
’ [7. Study survival curve of bacteria after exposure to ultra violet (UV) light |

15/ 10

8. Isolation of Plasmid DNA from E. coli [
S. Separation of protein mixtures by Polyacrylamide Gel Electrophoresis (PAGE)
eywords | Biochemical fechnigues, Chromatography, DNA isolation, RNA estimation, Plasmid
: . = T T, 1V estimanion, Plasmid

.earning Resources: Text Books, Reference Books and Others
‘Suggcsted Readings:
Text Books Recommended —
l.Aneja K. R., Laboratory Manual Of Microbiology And Biotechnology, Medtech: st edition, 2017 2 Nex
}books and Laboratory manuals as mentioned MICRO - 3T and 4T

Online Resources —

https://thebookee.net/

httg:/f’sitf:.iuszaza.cdu.psr’n-lwhindi/ﬁlestaboratorv Manual And Workbook In Microbiolog:.
http://site. iugaza, edu.ps/ydahdouh/ files/ General-M icrobiology-La borato ry-pdfipdf

Cpwah—

|
|
_.‘




Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Comprehensive Evaluation (CCE): NA i
Annual /University Exam(UE): 50 Marks

Internal Assessment:
Continuous Comprehensive

Evaluation (CCE)
@ Rﬂ chqhq(houc;hqa BT B/K bfa%;—-ﬁ/‘{

Mém

Sy, A

gsmv 3w, B

Gk o oA,
A8 F 'DA-P.\:J&%‘_PM oo 12‘6)/\5 W@W

Class Test/Assignment /Field work NA

Chouredlor ; Sy
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Part - A: Introduction

Program: Diploma Course Class: B. Sc. Part - II| Year:2023| Session:2023-2024

[ | Course Code

MICRO -3T

2 | Course Title

| Course Type

Cell biology, Biochemistry and f;ioins_truﬁ_eﬁ tutidn

Core course

S | Course Learning.
Qutcomes (CLO)

4 | Pre-requisite (if, any)

As per Government norms

| At the end of this course, the students will be able to --

* - clarify the basic concept of feature, types, function and importance
of living cell as a structural & functional unit of living body

e - get acquaintance of the knowledge about biochemical reactions
and cellular mechanism to provide bio energy for living activiues

e - know about basic principle, procedure and application of various
instruments and techniques to explore the biological system

e - exercise the various experiments and perform fundamenial
biological techniques operating the concern instruments

-1 |

Credit Value 04

Total Marks Max. Marks: 50 Min Passing Marks: 17

PART B: Content of the Course

Total No. of Teaching Hours — 40 / Periods - 60

Unit |

Topics (Course contents)

Structure and organization of Cell
Cell Organization —Plant and animal cells: Plasma membrane: Structure and
functions, Cell Wall: Eukaryotic cell wall. Cell-Cell Interactions - adhesion|
junctions, tight junctions, gap junctions, and plasmodesmata (only structural
aspects). Mitochondria, endoplasmic reticulum, Golgibody, Ribosomes,%
Lysosomes, Chloroplasts and Peroxisomes.

11

111

Biomolecules - Structure, classification, function and properties

Carbohydrates Monosaccharide, Oligosaccharides (Disaccharides) Ell’ldi
Polysaccharides. Protein - Amino acids, peptides and Proteins structural
organisation. Lipids Saturated and unsaturated.

Metabolism

|

| Glycolysis, TCA cycleand Oxidative Phosphorylation. Anaerobic catabolism
of glucose; Fat Biosynthesis,alpha and beta oxidation of fatty acids,
Decarboxylation, Deamination, trasns-amination and Urea cycle.

ChHiNctwe—
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Bioinstrumentation - I: Principle, Instrumentation and applications

pH Meter, Microscopy (Light compound, Phase-contrast microscope & 13708

Iv . : .
Electron microscope), Colorimeter, Spectrophotometer, Turbidometer,
Centrifuge - differential & density gradient centrifugation techniques
Bioinstrumentation —I1: Principle, Instrumentation and applications !

|
Electrophoresis - types, Gel electrophoresis, Chromatography - Paper
'\(T

Chromatography, Thin Layer Chromatography, Column Chromatography| 12/08
Ton Exchange Chromatography, High Pressure Liquid Chromatography and
Gas Chromatography

Keywords| cell biology, bio-molecules, metabolism, bioinstrumentation

Learning Resources: Text Books, Reference Books and Others

P

o

9.

Suggested Readings:

Text Books Recommended -

Watson JD, Baker TA, Bell SP, Gann A, Levine M and Losick R (2008) Molecular Biology of the
De Raobertis EDP and De Robertis EMF (2006) Cell and Molecular Biology, 8th edition. Lippincoll

Williams and Wilkins, Philadelphia
Karp G (2010) Cell and Molecular Biology: Concepts and Experiments, 6th edition, John Wiley &Sons. Inc
Sambrook J and Russell DW, (2001). Molecular Cloning: A Laboratory Manual. 4th Edition, ColdSpring [Harbon
Laboratory press.

Krebs 1, Goldstein E, Kilpatrick S (2013). Lewin’s Essential Genes, 3rd Ed., Jones and Bartlett Learning
Wiley JM, Sherwood LM and Woolverton CI. (2008). Prescott, Harley and Klein’s Microbiology. McGraw Hil.
Higher Education
Wilson K and Walker J. (2010). Principles and Techniques of Biochemistry and Molecular Biology. 7th ka .
Cambridge University Press.

Nelson DL and Cox MM. (2008). Lehninger Principles of Biochemistry, Sth Ed., W.H. Freema and Company

‘Online Resources —

» e-Resources / e-books and e-learning portals

L

» Use of following sites

1. hitps://nptel.ac.in/courses/102103015

2. https://onlinecourses.swavam2.ac.in/cec19 btll/preview

3. https://lwww.britannica.com
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Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Comprehensive Evaluation (CCE): NA
Annual /University Exam(UE): 50 Marks
Internal Assessment: ' . )
Continuous Cornprehensive Class TeStJ’{ASSlgl‘llTlent /Field work NA
Evaluation (CCE) '
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Part - A: Introduction

Program: Diploma Course Class: B. Sc. Part - II_I Year:2023

[ | | Course Code MICRO -4T

2 | Course Title

Session:2(23-202

Microbial Genetics, Molecular Biology & Genetic Engineering

Course Type Core course
4 | Pre-requisite (if, any) As per Government norms
| 5 | Course Learning. At the end of this course, the students will be able to --
Outcomes (CLO)

Recombinant DNA Technology

6 | Credit Value 04

7 | Total Marks Max. Marks: 50 Min Passing Marks: 17

i’ART B: Content of the Course

Total No. of Teaching Hours — 40 / Periods - 60

Unit

e

Topics (Course contents)

Microbial Genetics:

Mechanisms of Genetic Exchange Transformation, Conjugation ancii
Transduction. Types of plasmids — F plasmid, R Plasmids, colicinogenic|
plasmids, Ti plasmids, linear plasmids. Plasmid replication and panitioning.!
Prokaryotic transposable elements — Insertion Sequences, Replicative andg
Non replicative transposition, composite and non-composite transposons,
Mutations and mutagenesis.

Il

I

Genetic material:
Miescher to Watson and Crick- historic perspective, DNA structure, Types off
DNA. Organization of DNA Prokaryotes, Viruses, and Eukaryotes. [{N;\i
Structure, Organelle DNA-mitochondria and chloroplast DNA. Replication
of DNA (Prokaryotes). DNA Repair system and its types.

Fundamentals of Molecular genetics:

Central dogma of Molecular biology. Transcription, Translation in
Prokaryotes, Post Translational Processing. Regulation of gene Expression in
PProkaryotes. Principles of transcriptional regulation, regulation at initiation
with examples from lac- and trp- operons.

ChHWOL "

e - clarify the basic concept of Genetics, Microbial genetics, mode of
recombination microbes as basis of sexuality in living beingy

e - el acquaintance of the knowledge about the Gene expression &
regulation with concept of central dogma of Molecular biology

e - know about basic principle, procedure and application of

]

i Period s How
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Introduction to Genetic Engineering:

Molecular Cloning- Tools; Restriction modification systems: Types [, I and
III. Mode of action, nomenclature, DNA modifying enzymes and their
IV lapplications. Cloning Vectors: Definition and Properties Plasmid vectors: 12/08
pBR and pUC series. Bacteriophage lambda and M13 based vectors.
Cosmids, BACs, YACs. Expression vectors: E.coli lac and T7 promoter-
based vcctors, SV40-based cx])ressiun vectors.

| Molecular Clomng and Transformanon

‘ Methods in Molecular Cloning and Transformation of DNA: Chemical

| method, Electroporation, Gene delivery: Microinjection, electroporation,

Vv 12708

DNA, RNA and Protein analysis: Agarose gel electrophoresis, Southern - and
Northern - blotting techniques, dot blot, DNA microarray analysis, SDS-|
AGE and Western blotting. Applications of Recombinant DNA Technologv

Kevwords Generzcs, Mfcrobmf genetics, Nucleic acid, Central dagma, Gene, Gene erprewmn
PART -C

Learning Resources: Text Books, Reference Books and Others

Suggested Readings:
Text Books Recommended -

. Genetics by P. K. Gupta, Rastogi Publication, New Delhi

. Watson JD, Baker TA, Bell SP, Gann A, Levine M and Losick R (2008) Molecular Biology

. De Robertis EDP and De Robertis EMF (2006) Cell and Molecular Biology, 8th edition. Lippinco

. Karp G (2010) Cell and Molecular Biology: Concepts and Experiments, 6th edition, John Wiley & Sois

. Sambrook J and Russell DW. (2001). Molecular Cloning: A Laboratory Manual. 4th Edition, Cold

Spring Harbour Laboratory press.

6. Wiley JM, Sherwood LM and Woolverton CJ. (2008). Prescott, Harley and Klein’s Microbiology
McGraw Hill Higher Education

7. Wilson K and Walker J. (2010). Principles and Techniques of Biochemistry and Molecular
Biology. 7th Ed., Cambridge University Press.

8. Nelson DL and Cox MM. (2008). Lehninger Principles of Biochemistry, 5th Ed., W H. Freemu

and Company.

L e e

1
'Online Resources —

» e-Resources / e-books and e-learning portals

» Use of following sites
1. https://nptel.ac.in/courses/102103015
2. https://onlinecourses.swavam2.ac.in/cec19 btll/preview
3. https://lwww.britannica.com

Cppew—



Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Comprehensive Evaluation (CCE): NA
Annual /University Exam(UE): 50 Marks
Internal Assessment:
Continuous Con‘iprehensivc Class Test/ ASSignmCﬂt /Field work NA
Evaluation (CCE)
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Part A

Introduction
Program: DiplomaCourse Class: B.Sc. ITYear ' Year: 2022 [ Session:2023-2024
S.No.
I Course Code GEOL-2 P
2 Course Title Petrology & Structural Geology (Practical)
3 Course Tvpe Practical
4 Pre-requisite This practical Course is related to theory course Geology
(if any) Paper [& 1.
5 Course Learning On completion of Course, the students should be able to -
Outcomes (CLO) * Identify the igneous, Sedimentary and metamorphic
rocks in hand specimens and thin sections.
e Use of Clinometer compass and Brunton compass.
* Recognize the folds, faults , unconformities and joints
in specimens and models.
* Completion of outcrops and preparation of Geological
cross section and interpretation of geological history.
6 Credit Value Practical : 2
7 Total Marks Maximum Marks: 50 Minimum Passing Marks : 17
Part B1
Content of the Course
Petrology
Topics No. of
Periods
Diagrammatic representation of various forms of igneous, sedimentary & 3
Metamorphic rocks
Diagrammatic representation of various structures of igneous, sedimentary 3
& Metamorphic rocks

Megascopic studies of various sedimentary, metamorphic & igneous rocks.

Microscopic studies of various sedimentary, metamorphic & igneous

rocks.

Diagrammatic representation of petrographic provinces of India in outline 3
map of India.

W~




Part B2

Content of the Course

Structural Geology

Topics

Number of

Periods

Study of Natural Structures in specimens.

03

Study of structures models.

03

Completion of outcrops.

03

interpretation.

Preparation of geological section from simple to complex geological maps and its 03

Introductory idea of stereographic projection in structural geology.

03

L Field work of three days is compulsory for the students.

Part C
Learning Resource

Suggested Readings:

Text Books :

(1) e & Rgra—<t sifemresnrare

(2) Aferdr & Rigra— vl RifRT

(3)  Principles of petrology - G.W. Tyrell

(4) Petrology - H.William, F.J. Turner & E.M. Gilbert

(5) Petrology of igneous & metamorphic rocks of India- S.C. Chattarjee
(6) A text book of sedimentary petrology - Vermad& Prasad
(7)  Metamorphism & Metamorphic rocks of India -S.Ray
(8) Sedimentary rocks - F.J. Pettijohn

(9)  Introduction of sedimentolog - S.Sengupta

(10) Sedimentary environment-H.G. Readings

(11) SRR fasT-<i S, sfarg

(12) gdsifEERa—f. wea Rig ek

(13) wrafrefas= (—2) —3MR.AY, HioRPY

(14) Structural Geology. - M.P. Billings.

(15) Theory of Structural Geology; Gokhale, N.W. CBS

(16) Exercises on Geological maps and dip-Strike: Gokhale, N.W. CBS.
(17)  Outlines of structural Geology. E.S. Hills.

(18) Structural Geology- Hobbs. Means and Williams

| (19)  Geological maps- Chiplonkar and Pawar

E-resources

1. https://epgp.inflibnet.ac.in/Home

2. https://archive.org/details/in.ernet.dli.201 5.233340/page/n15/
mode/2up




3. https://egvankosh.ac.in/

4. https://sites.google.com/ignou.ac.in/bscgeology

5. SWAYAM — https://swayam.gov.in/explorer?searchtext

6. National digital library — https://ndLiitkep.ac.in
7. e-PG pathshala (MHRD) portal, https://egpg.inflibnet .ac.in

PartD
Assessmentand Evaluation

Suggested ContinuousEvaluationMethods:

MaximumMarks:50
ContinuousComprehensiveEvaluation(CCE):NA

UniversityExam(UE): 50 marks
InternalAssessment: Class Test

ContinuousComprehensive Assignment/Presentation NA
Evaluation(CCE)




Declaration

This is to certify that the syllabus is framed by the Central Board of Studies in
Geology as per the guidelines of the Department of Higher Education,
Chhattisgarh. This meeting was held at AtalBihariBajpai University Bilaspur on
3" June 2022.

S.No Name College Designation Signature 3
1 Prof. MahfoozArif Govt.E.RaghvendraRao Chairman
Science college,
Bilaspur(C.G.)
2 Prof.Ramesh Joshi Govt.Kaktiya PG College, Member

Jagdalpur, Bastar (C.G.)
3 Prof.Pradeep Singh Gour BhanuPratapDeoGovt.PG.C  Member
ollege, Kanker(C.G.)
4 Dr.Shailendra Singh Govt.Nagarjuna  Science Member
Bhadauria College, Raipur (C.G.)
5 Dr.S.D.Deshmukh Govt.V.Y.T PG Member
Autonomous College,Durg

(C.G.) p
6  Prof AmitanshuShekhar] ~ Govt.Kaktiya PG College, Member j§'~

ha Jagdalpur, Bastar (C.G.)
7  Prof.SunilA.K.Kerketta  Rajiv Gandhi Govt.PG Member Present online
College, Ambikapur (C.G.)
8  Dr. NinadBodhankar Prof. & Head Department Member Present online

of Geology & WRM SOS
in  Geology, Pt. RS
University Raipur

9  Dr. SandeepVansutre Govt.Nagarjuna Science Member Present online
College, Raipur (C.G.)
10 Pro A.K.Sandilaya Prof.,,  Department  of Member Present online

Applied Geology, Dr. HS
Gour  University  Sagar,
M.P.
11 Dr. BhargavaAyangar Department of  Applied Member Present online
Geology,NIT Raipur
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Part A

Introduction
Program: DiplomaCourse Class: B.Sc. IYear [ Year: 2022 ‘ Session:2023-2024
S.No.
I Course Code GEOL-3T
2 Course Title Petrology (Paper 1)
3 Course Type Theory.
= Pre-requisite To study this group, a student must have passed in the B.Sc. I
(if any) Year Geology _
5 Course Learning On completion of course, the students should be able to -
Outcomes (CLO) ¢ Discuss about the formation of igneous rocks, their texture
and structures.
» Explain about forms and classification of igneous rocks
* Identify, describe and classify sedimentary rocks using
hand specimens.
® Describe the formation of sedimentary rocks, their
textures and structures.
» Explain about the formation of metamorphic rocks, their
texture and structure.
* Identify and classify various types of metamorphic rocks.
e Explain the concept of metamorphic facies, ACF, AKF
and AFM diagrams.
Credit Value Theory : 4
7 Total Marks Maximum Marks: 50 Minimum Passing Marks : 17
Part B
Content of the Course
Total Periods: 60
Unit Topics No. of
Periods
[ Igneous petrology : 12

Magma: definition, origin & composition, Bowen’s reaction
series, magmatic differentiation & assimilation, Introduction to
crystallisation of Unicomponent (silica), Bicomponent (albite-
anorthite and diposide-anorthite) and tricomponent
magma(diopside-albite-anorthite), Texture, structures & forms of
igneous rocks, Classification of igneous rocks: Mineralogical,
Chemical &Tabular classification

II Igneous petrology : 12
Brief idea of the formation of igneous rocks in relation to Plate
Tectonics, Introduction to petrology of Acid igneous rocks,
Introduction to petrology of Alkaline igneous rocks, Introduction
to petrology of Basic igneous rock, Introduction to petrology of

Ultrabasic igneous rocks.




11 Sedimentary petrology : 12
Origin, transportation & deposition of sediments, Sedimentary
depositional environments - Aeolian, fluvial, coastal and abyssal
environment, Introduction to sedimentary facies.
Lithification&Diagenesis, Textures &structures of sedimentary
rocks, Brief idea of the formation of sedimentary rocks in relation
to Plate Tectonics

IV Sedimentary & metamorphic petrology: 12
Classification of sedimentary rocks-Clastic, non-clastic and
biogenic rocks, Petrographic description of

Breccia,Conglomerate, sandstone, shale, siltstone andlimestone,
Metamorphism:Definition, agents, facies& grades, Textures,
structures & classification of metamorphic rocks, Phase rule in
metamorphism. Elementary idea about Paragenetic diagrams&
projective analysis.

\% Metamorphic petrology: 12
A.CF& AKF. diagrams, Progressive metamorphism of
Argillaceous rocks and thermal metamorphism of impure
limestone, Progressive metamorphism of basic 1gneous rocks,
Petrographic description of slate, phyllite, schist, gneiss, marble,
quartzite, amphibolite, Khondalite, Gondite,
Kodurite&Charnockite, Introduction to Paired Metamorphic Belts.

Part C
Learning Resource

Suggested Readings:

(1) dfcrar & Rigra—ei siffamarcanars

() Aferar & Rigra— Tol. i

(3)  Principles of petrology - G.W. Tyrell

(4) Petrology - H.William, F.J. Turner & E.M. Gilbert

(5) Petrology of igneous & metamorphic rocks of India- S.C. Chattarjee
(6) A text book of sedimentary petrology -Vermad& Prasad

(7)  Metamorphism & Metamorphic rocks of India - S.Ray

(8) Sedimentary rocks -F.J. Pettijohn

(9)  Introduction of sedimentology -S.Sengupta

(10) Sedimentary environment -H.G. Readings

E-resources

1. https://epgp.inflibnet.ac.in/Home

2. https://archive.org/details/in.ernet.dli.2015 .233340/page/nlS/mode/2up

3. https://egyankosh.ac.in/

4. https:f;’sites.google.comx’ignou.ac.infbscgeo!o,qv

5. SWAYAM — https://swayam.gov.in/explorer?searchtext

6. National digital library — https:/ndLiitkgp.ac.in
u. ¢-PG pathshala (MHRD) portal, https://egpg.inflibnet .ac.in




PartD

AssessmentandEvaluation

SuggestedContinuousEvaluationMethods:

MaximumMarks:50

ContinuousComprehensiveEvaluation(CCE):NA

UniversityExam(UE):

50 marks

InternalAssessment:
ContinuousComprehensive
Evaluation(CCE)

Class Test

Assignment/Presentation

NA

i,




Declaration

This is to certify that the syllabus is framed by the Central Board of Studies in
Geology as per the guidelines of the Department of Higher Education,
Chhattisgarh. This meeting was held at AtalBihariBajpai University Bilaspur on
3" June 2022.

S.No

1

ra

(%]

10

11

Name

Prof. MahfoozArif

Prof.Ramesh Joshi

Prof.Pradeep Singh Gour
Dr.Shailendra Singh
Bhadauria

Dr.S.D.Deshmukh

Prof.AmitanshuShekhar]
ha

Prof.SunilA.K.Kerketta

Dr. NinadBodhankar

Dr. Sandeep Vansutre

Pro A.K.Sandilaya

Dr. BhargavaAyangar

College

Govt.E.RaghvendraRao
Science college,
Bilaspur(C.G.)
Govt.Kaktiya PG College,
Jagdalpur, Bastar (C.G.)
BhanuPratapDeoGovt.PG.C
ollege, Kanker(C.G.)
Govt.Nagarjuna Science
College, Raipur (C.G.)
Govt.V.Y.T PG
Autonomous College,Durg
(GG

Govt.Kaktiya PG College,
Jagdalpur, Bastar (C.G.)

Rajiv  Gandhi  Govt.PG
College, Ambikapur (C.G.)
Prof. & Head Department
of Geology & WRM SOS
in  Geology, Pt. RS
University Raipur
Govt.Nagarjuna Science
College, Raipur (C.G.)
Prof., Department of
Applied Geology, Dr. HS
Gour  University  Sagar,
M.P.

Department of Applied
Geology,NIT Raipur

Designation

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Present online

Present online

Present online

Present online

Present online



Part A

Introduction
Program: DiplomaCourse Class: B.Se. ITYear Year: 2022 [ Session:2023-2024
S.No.
| Course Code GEOL -4T
2 Course Title Structural Geology (Paper II)
3 Course Type Theory.
- Pre-requisite To study this group, a student must have passed in the B.Sc.
(if any) Part I Geology
5 Course Learning At the end of this course, the students will be ableto -
Outcomes (CLO) * Demonstrate the use of Clinometer compass and
Brunton compass in measurement of attitude of rock
bed.
* Explain about parts of fold and classify various folds.
* Recognize and classify the faults in the field and on
geological map.
e Identify and classify Unconformities.
e Discuss about various types of Joints.
* Explain various types of foliations and lineations.
* Identify the top and bottom of rock beds in a series of
rocks.
6 Credit Value Theory : 4
7 Total Marks Maximum Marks: 50 Minimum Passing Marks : 17
Part B
Content of the Course
Total Periods: 60
Unit Topics No. of
Periods
I Attitude of rocks and unconformity : 12

Structural Geology: Definition and scope. Study of outcrops.
[dentification of bedding, Dip and strike: definition &
measurement. Effects of Dip and slope on outcrops: Rule of “Vs’,
Clinometer and Brunton compass: Understanding and use in
measuring attitude of rocks, Unconformity: Definition & types,
Outlier and inlier. Overlap &offlap. Recogntion of unconformity.

II Fold : 12
Fold: Definition and morphology, Geometric and genetic
classification of folds, Recognition of folds in the field and on
geological maps, Effect of folds on outcrops, Elementary idea of
mechanics of folding, N

W}




11| Fault: 12
Fault: Definition and morphology, Geometric and genetic
classification of faults, Recognition of faults in the field and on
geological maps,Effect of faults on outcrops, Elementary idea of
mechanics of faulting.

v Joint, Foliation & Lineation : 12
Joint: Definition, geometric &genetic classification of joints.
Significance of joints, Foliation: terminology, kinds, origin and
relation to major structures, Lineation: terminology, Kinds, origin
and relation to major structures, Plutons; tectonics & emplacement,
Recognition of top and bottom of beds.

\Y Rock deformation and geological maps : 12
Concept of rock deformation, Stress and Stress Ellipsoids, Tectonic
framework of India, Contours: Definition, patterns. Introduction to
geological maps and their interpretation, Stereographic projection
& it use in Structural geology.

PartC
LearningResources

SuggestedReadings

(1) SEATHRYRE—Sf . Markg

@) gasfEEREa—<f. wRa Rig ek

(@) wrfrEfasE (—2) —IR ). AoNaR

(4) Structural Geology. M.P. Billings.

(5) Theory of Structural Geology; Gokhale, N.W. CBS

(6) Exercises on Geological maps and dip-Strike: Gokhale, N.W. CBS.
(7)  Outlines of structural Geology. E.S. Hills.

(8) Structural Geology- Hobbs. Means and Williams.

(9) Geological maps- Chiplonkar and Pawar.

E-resources :

1. https://epgp.inflibnet.ac.in/Home
2. https://archive.org/details/in.ernet.dli.201 5.233340/page/nl5/mode/2up
3. https://egyvankosh.ac.in/

4. https://sites.google.com/ignou.ac.in/bsceeology

5. SWAYAM — https://swayam.gov.in/explorer?searchtext

6. National digital library — https:/ndliitkep.ac.in
7. ¢-PG pathshala (MHRD) portal. https://egpe.inflibnet .ac.in
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PartD
AssessmentandEvaluation

SuggestedContinuousEvaluationMethods:

MaximumMarks:50
ContinuousComprehensiveEvaluation(CCE):NA

UniversityExam(UE): 50 marks
InternalAssessment: Class Test

ContinuousComprehensive Assignment/Presentation NA
Evaluation(CCE)




Declaration

This is to certify that the syllabus is framed by the Central Board of Studies in
Geology as per the guidelines of the Department of Higher Education,

Chhattisgarh. This meeting was held at AtalBihariBajpai University Bilaspur on
3" June 2022.

S.No Name College Designation Signature
1 Prof. MahfoozArif Govt.E.RaghvendraRao Chairman
Science college,
Bilaspur(C.G.)
2 Prof.Ramesh Joshi Govt.Kaktiya PG College, Member

Jagdalpur, Bastar (C.G.)

3 Prof Pradeep Singh Gour BhanuPratapDeoGovt.PG.C Member
ollege, Kanker(C.G.)

4  Dr.Shailendra Singh Govt.Nagarjuna  Science Member

Bhadauria College, Raipur (C.G.)
5  Dr.S.D.Deshmukh Govt.V.Y.T PG Member
Autonomous College,Durg
(C.G)
6  Prof AmitanshuShekhar] Govt.Kaktiya PG College, Member
ha Jagdalpur, Bastar (C.G.)
7  Prof.SunilA K Kerketta  Rajiv  Gandhi Govt.PG Member Present online
College, Ambikapur (C.G.)
8  Dr. NinadBodhankar Prof. & Head Department Member Present online

of Geology & WRM SOS
in  Geology, Pt. RS
University Raipur

9  Dr. SandeepVansutre Govt.Nagarjuna  Science Member Present online
College, Raipur (C.G.)
10 Pro A .K.Sandilaya Prof.,  Department  of Member Present online

Applied Geology, Dr. HS
Gour  University  Sagar,

M.P.
11 Dr. BhargavaAyangar Department of Applied Member Present online
Geology,NIT Raipur



Part A : Introduction

Programme Class Year Session
Diploma Course B.A./B.Sc. 2" Year 2023
1. Course Code : ANTH-03T
2. Course Title : ARCHAEOLOGICAL ANTHROPOLOGY
3. Course Type : THEORY
4. Course Objective : Archaeology is sub discipline of Anthropology. The course examines the

major methods, theories and aims of archaeology by studying a board survey of famous sites and
discoveries around the world. Student taking this course will achieve a good understanding of how
archaeologists interpret the past through the material record and will be prepared for higher level
courses in archaeology.

5. Course Learning Outcome :

e Use the knowledge of archaeological research methods to make an original argument about past
human cultures.

* Understand the relationship between archeological data and interpretation.

* Identify some of the major global cultures, sites and archaeological discoveries.

* Understand the role of anthropological inquiry in archaeology.

* Have a better idea of a region or specialty for student to continue to focus on advance
archaeological studies. :

1. Credit Value : Theory-04
2. Total Marks : Maximum Marks 50 Minimum Marks 17

Part B : Content of the Course

1. Total Units : 05
2. Total Lectures 1 60
Unit Topics No. of Lectures
Units LILIL IV&V Syllabus 12 Lectures each unit
UNIT-I

e Definition and scope of Archaeological Anthropology.

e Relation of archaeology with Life science, Physical Science and humanities.

» Types of Archaeology : Classical Archaeology, Prehistoric Archaeology, Historic Archaeology
Ethno Archaeology

e Development of Indian Archaeology

V Page 11 of 23

UNIT -1I




® Geo-Chronological Methods of Archaeology Study : Geological Time Scale, glacial Period,
Pluvial period and their evidences
* Absolute & Relative dating method

UNIT - III

* Techniques of manufacturing stone tools,

* Type of stone tools : Core tools, Flake tools, Blade tools, Microliths & Grinding Polishing tools
& their uses. -

* Classification of human culture based on Stone Age and metal Age.

UNIT -1V

* Distribution of Paleolithic culture in Europe-Characters, distribution and interpretation of habitat

* lower Paleolithic culture, Middle Paleolithic culture, Upper Paleolithic culture & Mesolothic
Culture

* Paleolithic Art in Europe — Characters, distribution, interpretation and chronology

UNIT -V

* Stone Age culture in India — Characters, distribution and interpretation of habitat and economy
of Lower Paleolithic Culture, Middle Paleolithic Culture, Upper Paleolithic Culture & Neolithic
Culture. ;

® Metal age culture in India — Characters, distribution and interpretation of habitat and economy
of Chalcolithic culture, Bronze age civilization &, Iron age culture.

* Archaeological sites in Chhattisgarh — Sirpur, Deepadih & Karkabhatha.

Part C : Learning Resources

A grawal, D.P. & M.G. Yadava. 1995, Dating the human past.

Bhattacharya, D.K. 1977. Palaeolithic Europe.

Bordes,F. 1968. The Old Stone age. Weidenfeld and Nicolson.

Burkitt, M.C. 1969. Old Stone Age: Study of Palaeolithic Times.

Oakley, K.P. 1972. Man the tool maker

Roe, Derek 1970. Prehistory: An introduction.

Sankalia, H.D. 1964. Stone age tools: their techniques, names and probable functions, Pune,

Deccan College. :

Sankalia, H.D. 1974. Prehistory and Protohistory of Early India and Pakistan.

9. Allchin and Allchin, 1982. The rise of civilization in India and Pakistan, Select Book Service
Syndicate, New Delhi.

10.  Zeuner, F.E. Pleistocene Period.

11.  Agrawal, D.P. The Archaeology of India, Curzon Press.

12.  Sakalia, H.D., New Archaeology — Its Scope and Application to India, Ethnographic and Folk

Culture Society. Y/ @f/ . Page 12 of 23
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Part D : Assessment and Evaluation

University Exam. (UE) : Max. Marks : 50 Marks

Part A : Introduction

Programme Class Year Session
Diploma Course B.A./B.Sc. 2™ Year 2023
1. Course Code : ANTH-04T
2. Course Title : TRIBAL CULTURE OF INDIA
3. Course Type : THEORY
4. Course Objective : Adequate understanding of the concept of tribe : the nuances of defining

tribe in India. The course seeks to explore various policies formulated for the welfare of the tribes to
understand changes in the social structure of tribes in India due to development, migration etc.

5. Course Learning Outcome :

The students will learn about various concepts of tribes and the importance of studying them.

They will learn about the difficulties of differentiating between tribe and caste in India.

They will also learn about classification of tribes based on religion, economy, occupation,race,
etc.

From the practical component they will learn about distribution of various categories of
tribes in India and how to write an annotate and social structure of one of them.

They should be able to evaluate, plan and implement any project work in rural and tribal
areas.

1. Credit Value : Theory-04
2. Total Marks : Maximum Marks 50 Minimum Marks 17

Part B : Content of the Course

1. Total Units : 05
2. Total Lectures : 60
Unit Topics No. of Lectures
Units L IL LIV &V Syllabus 12 Lectures Each Unit
UNIT -1

Define tribe and scheduled tribe

Distribution and classification of Indian tribes : Geographical, racial, linguistic

Contribution of Anthropology in the study of Indian tribes.

Sacred complex, Universalisation and parochialisation, Sanskritisation, Westernization and

. @&? Page 13 of 23
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Dominant caste.

UNIT - 1I

o Tribes of Chhattisgarh and their problems.
e PVTGs - 1. Kamar 2. Birhor 3. Hill Korwa 4. Abujhmaria 5.Baiga.
e Denotified & Nomedic Tribes.

UNIT - 1II

Social organization's of Indian tribes: Family, marriage, Lineage and clan.

Youth dormitory : Type, organizationand functions.

Political organization of Indian tribes: Distinction between state and stateless society.
Law and justice in primitive society.

Tribal religion : Origin, function, animistic & totemistic.

Concept and practices : Magic, witchcraft, shamanism & head hunting.

UNIT -1V

e Stages of tribal economy : Hunting, food gathering, fishing, shifting and settledagriculture.

o Concept of property and ownership in tribal societies,
e New Economics Anthropology : Exchange-Gift, Barter, Trade, Ceremonial exchange and market

economy.

UNIT -V

e SV W R

e Tribal Problems: Culture contact, urbanization, industrialization. land alienation, bonded labour,

indebtedness, shifting,cultivation, irrigation, Unemployment, Agricultural labour.
Tribal development : History of tribal development.

Constitutional safeguards for thescheduled tribes.

Policies, plan and programmes of tribal development and their implementation.
Tribal revolts in India.

The role of anthropology in tribal development.

Part C : Learning Resources

Bose, N.K. : Tribal life of India.

Dube S.C. : Indain village.

Elwin, V. : A new deal of Tribal India.
Furer-Haimendorf C.V. : The Naked Nagas.

Ghurye, G.S. : The schedule tribes. o A S
Mamvria : Tribal demography @7 '
Majumdar D.N. : Affairs of tribes. '

Page 14 of 23



8.  Nathan D. : Tribe —Caste.
9.  Nadim hasnain : Janjatiy bharat.
10. Srivastava V.K. : The Concept of tribe in Draft Tribal

Part D : Assessment and Evaluation

University Exam. (UE) : Max. Marks : 50 Marks

Part A : Introduction

Programme Class Year Session
Diploma Course B.A./B.Sc. 2" Year 2023
1. Course Code : ANTH- 02P
2. Course Title : PRACTICAL IN MATERIAL CULTURE
3. Course Type : PRACTICAL
4. Course Objective : The objective of this practical course is to introduce the student with the

primitive material culture and technology used by primitive man and the students introduce with
various techniques of tools making of ancient man. This will be helpful for students to understand the
use and making technique of material culture of different human communities in the field of research.

1. Credit Value : Practical-02
2. Total Marks + Maximum Marks 50 Minimum Marks 17

Part B : Content of the Course

ot

Total Units :
. Total Lectures 130

2

Unit Topics No. of Lectures
- Syllabus 30 Lectures

Part — I : Material Culture of Tribe

Identification and technological Description of the Following -
e Tools of food gathering, hunting, fishing and agriculture.
e Fire making implements.
o Types of habitation
e Land and water transport

Part — II : Archaeological tools
Sketching, identification and the description of Stone Age to

ols - . :
e Paleolithic tools & / 4
e Mesolithic tools .

Page 15 of 23



e Neolithic tools
(It is essential that students should draw at least five tools of each age)

Part — I1I : Research tools in Anthropology
e Construction of Schedule, Genealogy and Questionnaire.
e Each student will be required to maintain practical records of all work done in the practical class.

Part C : Learning Resources

1. Prayogic Manav Vigyan Bhag. I Mitashree Mitra & Ramesh Chouby Madhy Pradesh Hindi Granth
Acadmi
2. Bhoutik Sanskriti Kalpana Saini Modhya.

Part D : Assessment and Evaluation

University Exam. (UE) : Max. Marks : 50 Marks

K// @M/
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Paper 111

ot ( weEgR 1 aen 11 @ amenfRa )
Practical (Based on papers 1 and II)

1 S wgied @) A, Bam, fauwar gd gHEean @ vE |
Calculation of Measures of Central Tendency, dispersion , skewness and kurtosis.

2 U AV WS TIPS TF W4T U P T |
Calculation of Product Moment Correlation and Correlation Ratio.

3 Ao 3 Al g gl @ e |
fitting of curve by least square method.
4 R & A TR wheRe B AEAS FET

Fitting of Curves by the least square method.

5 fgads T weweg & Tor |
Calculation of Spearman’s Rank correlation CoefTicient.

6 o9 T B fom TEamrd W & e |
Calculation of Muitiple regression for three variables.

7 A @ fom Tavard @ sife wewdy @ o
Calculation of Multiple correlation and partial correlation for three variables.

8 TR Jeareell @ T | weare @ W W Ay, yeRer R AR g A
T B |
Calculation of mathematical expectations. Using Expectation find mean, variance,
skewness and kurtosis.

9  fRug, =4l ik gum 9Tl & e
Fitting of Binomial, Poisson and Normal distribution.

B.A./B.Sc. II Year
Subject-Statistics

Paper-1
Statistical Methods

IO — UT UIETHE IGEl @ Wiy AR ey A Iuge S aien [t aael @ ar urEl
® ford) Iwfl 21 wiew dgifos 3k @geRs A9 wwEel w8 ag aeEuE ugfd ok
BY I e Iwh & ) s g siRyes 2

Outcome: This course is useful for the students conversant with various techniques used inn
summarization and analysis of data. The focus will be both on theoretical as well as practical

B e B T 2 6




aspects. This is highly useful in research methodology and case study. The course is job
oriented.

Unit 1

¥ A wfmas -~ agfes wsd & e, sFe dedl (Ruedt ok ywmm) @1 agfee
wirage, agfod ad § wod @ e @) JauRen, Fiada JeuRw iR F9E afiw deA, e @
fdg ar@ed, ¥ Wwaa 31 Py, R diFes & wNm @ aEe g P smurn, wfewd we
1 FRET oua A A PR, B WEW ¥ @ 9ueiy do9 @ e @ A @1 9Reee de,
T e ¥ Ighed waad & ofitag ang qen wewer #t e |

Sampling from a distribution : Definition of a random sample ,simufating random sample
from standard distributions(uniform, Normal, Exponential) ,concept of derived distributions
of a functions of random variables, concept of a statistic and its sampling distribution. Point
estimate of a parameter, Properties of a good estimator, Concept of bias and standard error of
an estimate ,Standard errors of sample mean, sample proportion. Sampling distribution of
sum of Binomial, Poisson and mean of Normal distributions. Independence of sample mean
and variance in random sampling from a Normal distribution ( without derivation).

Unit I1

wWifA®ty TAET UF IR M@e - T W dofas IR, Fedl 3 TeR, IRiew 'R, A,
T U8 fg o afern, oRee  gdew @) Rl sE ot adew, wee &) wdev g9 7e aew & weE,
UHd WHER §29 $ U HEg a WEN0 Bl WE, (P T ded W O A U IRRY B
[UFETT F1 e dEfe Rygwimar s, e ram dem 8w ofdeyt weddw @ aniear @
e gd B v 92 9 gfeiya anal U9 weRel @ w R 9 e |

Statistical tests and interval estimation: Null and alternative hypothesis. Types of errors, level
of significance, p values, one and two tailed tests, Procedure for testing of hypothesis.
Statement of chi-squares, Student’s t and F statistics. Testing for the single mean and
variance of a univariate normal distribution, testing the equality of two means and testing for
the equality of two variances of two univariate normal distributions. Related confidence
intervals. Testing for the significance of sample correlation in sampling from bi-variate
normal distribution and for equality of means and equality of variances in sampling from
bivariate normal populations.

Unit 111

Tee gftgy wlew  wem @ o 50w W Wi o1 S| (e 9 U8 Ged U, € Al
@ I e P A fveafe e | R @ s qftadq Ud 9wWE SuanT| e A1
fore Ton wFE del @ TEES @ g wig ofem | e aRel A wawan adkoT |

Large sample tests: use of central limit theorem for testing and interval estimation of a single
mean and a single proportion and difference of two means and two proportions, Fisher's Z
transformation and its uses. Pearson's chi-square test for goodness of fit and for homogeneity
for standard distributions. Contingency table and test of independence in a contingency table.

|

Unit IV

TS TR - B witerd) &) gREm wd 9w e, e wEm, yed wen fg 3T @ fol
= uderr, faesiaa wew, A9 el wlsw, W v, aiftoer whas qen wieRia S wed
e

W 7




(@

Nonparametric tests: Definition of order statistics and their distributions, Non-parametric
tests, Sign test for univariate and bivariate distributions, Wilcoxon test, Mann-Whitney test,
Run test, median test and Spearman's rank correlation test.

Unit V
IR Wit feud, v e § e qur wen | e B 5 @) @ swr R

Four short notes, one from each unit will be asked. Students have to answer anytwo.

REFERENCES

1. Frund J.E.(2001)Mathematical Statistics, Prentice Hall of India.

2.Goon A.M., Gupta M K., Das Gupta.B. (1991):Fundamentals of Statistics, Vol.I, World
Press, Culcutta.

3. Gupta and Kapoor: Fundamentals of Mathematical Statistics S.Chand & Sons.

4.Hodges, J.L. and Lehman E.L. (1964): Basic Concepts of Probability and Statistics, Holden
Day.

5.Mood A.M, Graybill F.A and Boes D.C. {1974): Introduction to the Theory of Statistics,
McGraw Hill.

ADDITIONAL REFERENCES

1..Bhat B.R., Shrivenkatramana T and Rao Madhava K.S. (1997): A Beginner's Text, Vol. II,
New age International (P) Ltd.

2. Rohatgi, V.K. (1967): An Introduction to Probability Theory and Mathematical Statistics,
John Wiley & Sons.

3. Snedecor, G.W. and Cochran W.G. (1967): Statistical Methods. Lowa State University
Press.

Paper-11
whre frgia R warm 9 afgeen
Sampling Theory and Design of Experiments

Jgew— BIE W4 $9

@) quf el wfed, oftad B, wRieet 9o, sfmgs AR R afteg Fiea! o1 g s,
gfiieed wdervr A wEeRel wfoaEs A1 @Al anfd )

(1) = SR uitmes gommil oY WA, Wdaa szt wiaaes & g [

(@) wiied wdu smifem 99 sk Se wiiey aelis o 9w &R # AR |

(& fafr= vfoowa ool O g = @ IR A T

(@ fiERw &1 ¢@ avwr iR | avw favey e |

@ T @ sfweE A uge e IR @ G

(@ warmove AMFe o ey T @ ol Sy weTes IS B 9T B |

@ wd ¥ e, Heed J1-3% AR &N |

Outcome: The students shall get

basic knowledge of complete enumeration and sample, sampling frame, sampling
distribution, sampling and non-sampling errors, principal steps in sample surveys,
limitations of sampling etc.,

{b) introduced to various statistical sampling schemes such as simple, stratified and




.,
-

(c)
(d)
(e}
("
(8
(h)

systematic sampling.

an idea of conducting the sample surveys and selecting appropriate sampling techniques,
knowledge about comparing various sampling techniques.

carry out one way and two way Analysis of Variance.

understand the basic terms used in design of experiments,

use appropriate experimental designs to analyze the experimental data,

apply Multiple range tests, the multiple t-test.

UNIT-1

afigel wdaw @ Afeea, wrad iR Wik wiey |eET & g W, wied wdaw @ Rigia,
wioaga aie iR widaga FRYi, gui FFEr w® it &1 oM, wiied & g 1 afiemE 3 aeR
FfgaRs a1 e wftee, wifean sftae, Bidm gfeea )

A g aftees (fenas @ w3k fa) | e agRes uRemm & o7 el Ed)
FURT Igfad ufiey 3 oo o AR, el R, ayRes deanil @ smr = Bt fest i/
TA B AFa M TN Ao IR A A, sfaed aer w1 Fai, (dwasl @ R e

s wiaaa |

Design of Sample Surveys, parameter and Statistics, principle step in sample survey, inciple
ofsample survey, sampling and non-sampling errors advantage of sampling over complete
ensus, limitations of sampling. Types of Sampling: Subjective or Judgement sampling,
Probability sampling, mixed sampling. Simple random sampling (with and without
eplacement), Merits and limitations of Simple random sampling. Methods of selecting imple
random sample, lottery method, method based onrandom numbers. Estimation of population
mean/iotal and their variances and standard errors, determination of sample size, simple
random samptling for attributes.

UNIT-11

e Tges gima: ' @ g, Head, Fad gra v R & sreen, A B,
AT TEAG, AAF AR FEAH WdeT |, HH IgieE uiEaT @ Rt e gikiuaT ) qer
I

Stratified random sampling: principles of stratification, notations, estimation of population
mean and variances, cost function, allocation techniques, proportional and optimum
allocations, comparison of stratified sampling with simple random sampling.

UNIT-III

fem =1 Rvewor () : oA | e www & fam R, fiftea wia disd @ o itedg
diga a2 7y T ted I@een P OF A A e wfiewer A uIRoT @ favewr ) o
afiEe |

wrt @ Ffee & oR"a. wiEmen, war, feev |, waiie s, <, wafe Ffe, wike,
Ry & TR yE 3 AT @ Aaweal, TEsl il wliol © AR IR AR, 9 B
afeerEn & Afew Rigio: agiesem gl sk wria o |

Analysis of variance (ANOVA): Definition, assumption for ANOVA test. Mathematical
model and Analysis of variance in one way and two way classifications for fixed effect
model with one observation per cell. Tukey test,

Introduction to design of experiments: terminology, experiment, treatment, experimental
Units, blocks, experimental error, replication, precision and accuracy, need for design of
experiments, size and shape of plots and blocks, fundamental principles of design of
experiments: Randomization, Replication and Local control.




UNIT-1V
wmmm@)mmmmma)mwmmm@
AR IS AR MR faveme, aganard € oo | SRR S-udem |

Completely Randomized Design (CRD), Randomized Block Design (RBD), Latin Square
Design(LSD) and their layout and analysis. Multiple range tests, the multiple t- test.

UNIT V
IR W< feud vie g1 9 @ yuT Wi | B B B @) &1 Sar 9 2|

Four short notes one from each Unit will be asked. Students have to answer any two.

REFERENCES

1. Cocran W.G. (1977): Sampling Techniques, John Wiley and Sons.

2.Des Raj (2000): Sample Survey Theory, Narosa Publishing House.

3.Murthy M.N(1967): Sampling Theory and Methods, Statistical Publishing Society,
Calcutta.

4.Singh, D. and Chaudhary,F.S. (1986): Theory and analysis of Sample Survey Designs.
New Age International Publisher.

5.Sukhatme P.V., Sukhatme B.V., Sukhatme S. and Ashok C.(1984), : Sample Survey
Methods and 1ts Applications, Indian Society of Agricultural Statistics, New Delhi.

6. Das M.N. and Giri (1986) : Design and analysis of experiments,springer verlag.

7.Goon A.M.,Gupta M.K.,Das Gupta B. (1986): Fundamentals of Statistics, Vol.Il, World
Press, Culcutta.

8. Joshi,D.D.(1987):Linear Estimation and Design of Experiments,Wiley Eastern.

9. Kempthome 0.(1965) : The Design and Analysis of Experiments, Wiley Eastem.

Paper 111
wams (eraa Iaem 11 ov amaria)

Practical (Based on papers | and II)

. BFIgT S 9 FEUT W waa g | TRed & e O @ fBug, <l wmr, @i o
i ge |
drawing random samples from standard univariate discrete and continuous distributions
such as Binomial, Poisson, Normal, Cauchy and Exponential.

2. w32 A, oEe W T @ N W) aRimr @ aderwn) witey weeidy i © arfea
T N9 ) WS WYEIOT $ SUAT , fZTER §ARg ¥E9 | wEsd 3 AEn N ueRer & i
BT THET |

Tests of significance based on Student’s t, Chi-square, F. Test of significance of sample
correlation coefficient. Use of Z Transformation. Testing of equality of means and
equality of variance in sampling from bivariate normal.

3. w3k wArmm @ R ges wfiedd wiem, areiwe aifder § Tew e fe iR W
AT BT G |

Large sample tests for means and proportions, tests of goodness of fit and independence
of attributes in contingency tables.

4, Mw-uraferad ofigw S vA, e, fA@eiend, AT T |
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Part A: Introduction

Program: Diploma Course Class: B.Se.-CS II Year Year: 2022 Session:2022-2023

1. | Course Code COMP-3T

2.

Course Title Data Structure

3. | Course Type Theory

4. | Pre-requisite
(if any)

No

5. | Course Learning. At the end of this course, the students will be able to:

problem.

Solving.

e Use stack, Queue, Lists, Trees and Graphs in problem solving.

Outcomes (CLO) e Use different types of data structures, operations and algorithms.
e Implement appropriate sorting/searching technique for any given

e Find suitable data structure during application development/ Problem

Credit Value Theory: 4

Total Marks Max Marks: 50 l Min Passing Marks: 17

Part B: Content of the Course

Total Periods: 60

Unit

Topics

No. of
Periods

Introduction and Basic Concepts of Data Structure: Data types: primitive, non-
primitive data types, ADT, Linear and nonlinear data structure.

Linear Data Structures: Arrays: One dimensional, Multidimensional array,
allocation methods, address calculations, sparse arrays. Linked List: Singly and
Doubly Linear link lists, singly and doubly circular linked list: Definitions,
operations (INSERT, DELETE, TRAVERSE) on these lists. (Insertion operation
includes — insertion before a given element, insertion after a given element,
insertion at given position, insertion in sorted linked list)

12

Stack: Stack: Definition, Operations PUSH, POP, TRAVERSE, implementations
using array and linked list, Applications of stack: Infix, Prefix, Postfix
representation and conversion using stack, Postfix expression evaluation using
stack.

Queue: Introduction, and Types of Queues: Priority Queue, Circular queue, Double
Ended Queue, operations (INSERT, DELETE, TRAVERSE), implementation using
array and linked list and applications

12

Non-linear Data Structure: Trees: Definition of trees and their types, Binary trees,
Properties of Binary trees and Implementation operation (Insertion, deletion,
searching and traversal algorithm: preorder, post order, in-order traversal), Binary
Search Trees, Implementations, Threaded trees, AVL Trees.

12

Graph: Definition of Graph and their types, adjacency and incident (matrix &
linked list) representation of graphs, Graph Traversal — Breadth first Traversal,
Depth first Traversal, Connectivity of graphs; Weighted Graphs, Shortest path
Algorithm, spanning tree, Minimum Spanning tree, Kruskal’s and prim’s
algorithms. Static Hashing: Introduction, Hash table, Hash function.

12

T




Sorting Methods: Types of sorting, Sequential Sort, Insertion Sort, Bubble Sort,

V. Quick Sort, Merge Sort. 12
Searching: Linear search, Binary search, Hashing, collision resolution methods,
Comparison of Search trees.

Keywords: Linear Data Structure, Non-linear Data Structure, Searching, Sorting, Graph.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. “Data Structures and Algorithms in C++7, Michael T. Goodrich, Wiley, 2007

2. “Fundamentals of Data Structures”, Horowitz and Sahani, Computer Science Press, 1978

3. “Data structures and Algorithms”, Aefred V. Aho, Jhon E. Joperoft and J.E. Ullman.

4. “An Introduction to Data Structures with Applications™, Jean Paul Trembley and Paul Sorenson,
TMH, International Student Edition, 1985 _

5. “Data Structures and Program Design in C”, R. Kurse, Leung &Tondo, 2™ Edition, PHI publication

E- Resources:

1. Introduction to Data Structure

https://www.youtube.com/watch?v=zWg7UOOEAoE&list=PLBF3763AF2E 1C5372F &index=1
2. Stacks

https://www.youtube.com/watch?v=glUSSZVWDsY &list=PLB F3763AF2E1C572F&index=2
3. Queues and linked list

https:/www.youtube.com/watch?v=PGWZUgzDMY 1&list=PLBF3763AF2E1C572F &index=3
4. Trees

https://www.youtube.com/watch?v=tORLeHHtazM&list=PLBF3763AF2E 1 C572F &index=6
5. Graphs

https://www.youtube.com/watch?v=9zpSs845wf8&list=PLBF3763AF2E1C572F &index=24

Part D: Assessment and Evaluation

Maximum Marks: 50

Declaration
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Part A: Introduction

Program: Diploma Course Class: B.Sec.-CS 11 Year Year: 2022 Session:2022-2023
L. | Course Code COMP-4T
2. | Course Title Web Technology and Java
3. | Course Type Theory
4. ?;e—requisite Basic understanding of programming concepts and programming language
(ifan
3 Courze): Learning. At the end of this course, the students will be able to:
Outcomes (CLO) e Create applications using HTML, CSS and Java Script.
e Understand fundamental tools and technologies for web design.
e Specify design rules in constructing web pages and sites.
e Understand how web pages are designed and created.
e Design console-based GUI based and web based application.
e Front end designing using html, CSS, java script and bootstrap.
e Develop server-side programs in the form of Servlet.
¢ Designing web application by using JSP as a server-side programming.
¢ Design and implement dynamic websites with good aesthetic sense of
designing and latest technical know-how’s Create web pages usin g
HTML and Cascading Styles sheets.
e Analyze a web page and identify its elements and attributes Create
dynamic web pages using JavaScript.
e Build web applications using JSP and Servlet.
6. | Credit Value Theory: 4
1. | Total Marks Max. Marks: 50 ! Min Passing Marks : 17
Part B: Content of the Course
Total Periods: 60
Unit Topics proath
Introduction: Overview of WWW, Web page, Web browsers, HTTP, URL,
Hypertext, Web server, Tools for web site development, hosting options and
1 domain name registration. s
' Markup language: Introduction, DTD, Creating Web pages, Headings,
Paragraphs, Lists, Hyperlinks, Tables, Web forms, Input Types, Input Attributes,
Inserting images, Frames, Basics of DHTML, XML , XHTML.

e




Web Development: CSS- Introduction, Syntax, measurement units, colors,
Backgrounds, Font, Text, position, Align, Images, Link, Table, List, Padding.
JavaSecript: Overview, syntax, Variables, Operators, Decision control statement,
Looping statement, JavaScript functions, Java script Events, Cookies, Page
L Redirect, and Validation.

Bootstrap: Introduction, Grid system, typography, tables, images, dropdowns,
jumbotron, them, template and forms.

PHP: Introduction, syntax, variables, operators, functions, include, get method,
post method, cookies, session, PHP form validation, exception.

JAVA: Primitive Data Types, Variables, Array, operators, control statements,
classes and objects, Abstract Classes, Polymorphism, Inheritance, Method Over-
i writing, method overriding, constructor, super keyword, this keyword, final
static, package and interface, Multi-threading and Exception Handling,
Collection Framework. Introduction to applet.

Java Server Page (JSP): Basics of Servlet, writing simple program in Servlet,
Introduction to Java Server Page (JSP), Embedding Java Code into HTML,
Implicit JSP Objects, Overview of the JSP Tags, Directives, Declarations,
Expressions, Deploying Servlet and JSP, JSTL, JSP Action eclements:
jsp:forward, jsp:include, JSP Request, JSP Response, JSP Config, JSP Session,
Cookies, JSP Exception Handling.

12

Database Using JDBC: Concept, JDBC Driver Types, JDBC package,

V. b s ; ;
establishing a database connection and executing SQL Statements.

Keywords: Web Designing, Collection Framework, Servlet, JSP, Database Connectivity.

Part C: Learning Resources

Text Books. Reference Books, Other Resources

Suggested Readings:

1. The Complete Reference JAVA, Herbert Scheldt, Tata McGraw Hill publication, 5° Edition.

2. Advance JAVA, Gajendra Gupta, Firewall Media, 1" Edition, 2006.

JAVA network programming, Elliotte Rusty Harold, O'Reilly Publication, 3" Edition.
Core Java for Beginners, Rashmi Kanta Das, Vikas Publishing House Pvt. Ltd.
Internet and Internet Engineering, Daniel Minoli, TMH (Latest Edition)

Java Script, Gosslin, Vikas (Latest Edition)

HTML The Definite Guide, Chuck musiano& Bill Kenndy, O Reilly (Latest Edition).

N o v e W

E Resources:

ST




1. Introduction to web-app

2. Building web-app

3. Introduction to Java Script

4. Introduction to Database

5. Introduction to SQL

6. Introduction to Java

https://www.youtube.com/watch?v=1Znp3tRR Tzw&list=PLJ5C 6qdAvBLJ6-
TBzKoal Ov211wDzJfM&index=22

https://www.youtube.com/watch?v=klEn4 LgAQIE& list=PLJ5C 6adAvBEJ6-
TBzKoal Ov21IwDzliM&index=3

https://www.youtube.com/watch?v=tRbP920Scp0&list=PLI5C_6qdAvBEJ6-
TBzKoal Ov21IwDzIlfM&index=10

https://www.youtube.com/watch?v=mtcOHHrUKpl&list=PLJ5C 6qdAvBEJ6-

https://www.youtube.com/watch?v=ar2naKv0QaPw&list=PLJ5C 6qdAvBEJ6-
TBzKoalOv21lwDzI{M&index=16

https://www.youtube.com/watch?v=0jdT21-
EZJA&list=PL{n3cNtmZdPOe3R wO h540QNMkCQOho&index=1

Part D: Assessment and Evaluation

Maximum Marks: 50

Declaration

The syllabus of this subject is frame as per the TOR of department of higher education,
Chhattisgarh.
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[ Class: B.Se.-CS 11 Year | Year:

Course Code comp2P P
| ] 2 J— - -- ; VA
| Course Title LAB 2: Web 'I‘echnf_llt_lgy_f'_'_‘l_l_i‘_ BT
| Course Type ' z - Practical and JAVA
S requisite o ; o of HTML, €SS, JavaScript and JA |
| (iTanyy e | Theoretical knowledge of HTML, CSS, JavaScriptand JATA
Course Tom _ |
( 1“;1!‘::,1._: ':I(HIHJ‘L}Ip At the end of course, Students will l?e able to:
e Develop web-based applicatlon.. -
. Develog front end application using fropt end tCChnOIOri'iTlsg ‘
‘ e Demonstrate the principles of object-oriented prlt?gram I
[ e Create multi-threaded programs and event handling me m}meract |
e Develop simple GUI interfaces for a computer program
‘ with users.
e Use form validation on web page. . -
e Develop server-based application using Servlet and JSP.
[ C'_‘“d_ii_\':_iluc Practical: 2 _
TotalMarks " Max, Marks: 50 [ Min Passing Marks : 17

Part B: Content of the Course

Total Lecturer: 30

Practical List | requirement.

Tentative | Note: This is tentative list; the teachers concern can add more program as per

Developing Web based application based on the concept of Web design
II technologies and Java programming.
Design a Login Page by using HTML and CSS.
Write a program to perform validation on web page.
Design a web page to demonstrate registration form of student.
Design a from by using HTML and CSS who will take input from the user |
’ through Java-script Function and check weather it is integer or not.
Design a device friendly web page which should be able to resize the display
I depending on the device by using bootstrap.
Write a java program to create an abstract class named shape that contains two
| integers and an empty method named print Area () Provide three classes named
Rectangle. Triangle and Circle such that each one of the classes extends the
class shape. Each one of the class contains only the method print Area () that
print the area of the given shape.
Write a Java program that implements a multithreaded program that has three
threads. First thread generates a random integer every 1 second and if the value

2w~

AT



i-;‘.- --. 1 1 — - - S—— ———eee
8w U.Ud the thirg thread wij print the value of the cube of the number‘\w

SQIII.I:.T“:] 'in:'ﬂ Program which creates a list Con-minj{ng{i;z;mam flavours. On
9 Write 4 ”“)”'"T.V flavour price should be displayed |t1 atex : i okt Peice
P program (o create a table product (id number, nam
10. :;l::t[]'!') f\lltl insert g record in the table. - _
1. Wit : I"‘“gl‘mn 10 execute a select query using JDBC. ‘
4 program to eXxecute an Update query using JDBC. ! ;
12, Write a server Program to return the square root of a number to the client using
Socket.
13. Write 4 SCIver program to return Date and time to clients using socket
ngl‘amming.
14. Write 4 ISP program for basic arithmetic functions.
I5. Write a advance java Program to implement registration of student by using JSP.
16. Write a Program to design a webh page for login form and connect to the database
while using JSP ang JDBC.
I7. Write g Program to design a simple calculator using
(a) JavaScript (b) Servlet and (c) JSP.
18. A web application that lists all cookies stored in the browser on clicking “List
Cookies™ button. Add cookies if necessary.
19. Write a java program that connects to a database using JDBC and does add,
deletes, modify and retrieve operations.
20. Develop an applet that displays a simple message.

Part C: Learning Resources
Text Books, Reference Books, Other Resources
Suggested Readings:
I. The Com plete Reference JA VA, Herbert Scheldt, Tata McGraw Hill publication, 5° Edition.
2. Advance JA VA, Gajendra Gupta, Firewall Media, 1" Edition, 2006,
3. JAVA network programming, Elliotte Rusty Harold, O'Reilly Publication, 3" Edition,
4. Core Java for Beginners, Rashmi Kanta Das, Vikas Publishing House pyt, Ltd.
5. Internet and Internet Engineering, Daniel Minoli, TMH (Latest Edition)
6.
T

Java Script, Gosslin, Vikas (Latest Edition)
HTML The Definite Guide, Chuck musiano& Bill Kenndy, O Reilly (Latest Edition),

E Resources:
tion to web-app |
l. Introduchjttps:/fwww.youlube.comz’watch'?v=lZn 3tRRTzw&Ilst=PLJSC 6qdAVBEJ6-
TBzKoalOv2IwDz/fM&index=22 \'

e




TRk o
H”‘“ﬂ'()vz HwDzItM&index=22

Bl"ldlng Wch_app
' & list= ~_6qdAvVBEJ6-
Ilmpsz'”“WW.}":mluhc.cmn/watch'.’v'__k[_f_.‘}!.!fl..LLLA_Q—m&hSt PLISC 6qdAv
”'f.]\-n;]“)\\' B __ 3
I'“"“'dllcli. <llwDzItM&index—3

Mo Jayy Seript |
| Ly " 6adAvBEJ6-
htps:/ /g W.youtube com/watch?v=fRbP920Scp0&list=PLISC_6qdAv

! H’K“"“)\;‘.Ih\'!)/,ll‘M&indcx 10

Inlrmlnctinn 10 Database

]1_!_1,1):5ﬂ\_\}-_\}_'.xgum_l@c.cUItl/WﬂtCh?"'meom [rUKpl&list=PLJISC_6qdAvBEJ6-
1BzKoal Ov211wDziM&index-12

Introduction o SQL - “
[uleL'\.i\gmi(mlu_hc.cmn_fwalcI1;7‘\«'=ar2naKYOan&[i5HlLJS(' 6qdAvBEJ6-
1BzKoal Ov211wl JzJIM&index=16

Introduction to Java
hlIhs:.f/ww\\'.)"nuluhu.com/watch'?v=()de2]-
EZIA&IiSt=PLfn3cNtmZdPOe3R_wO_h540QNfMKCQOho&index=1

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): Not Applicable
University Exam(UE): 50 Marks

Internal Assessment:

Continuous Comprehensive Class Test/Assignment/Presentation Not Applicable

Evaluation (CCE)
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The syllabus of this subject is frame as per the TOR of department of higher education,
Chhattisgarh.
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B. Sc. Part I1

Paper I

ELD-201T: OPERATIONAL AMPLIFIERS

Theory: Max. Marks : 50
Aims & Objectives

To learn the differential amplifier, basic Op-amp circuits, various parameters of Op-amp,

applications of Op-amp namely summing and difference amplifiers, Multivibrator using Op-amp.
Course Learning Outcomes:

After the completion of the course, Students will be able to

1. Define the basic concepts related to Op-amp and explain the working of op-amp based
circuits,

2. To understand the applications of Op-amp namely summing, difference, voltage to current
converter etc.
3. To understand the IC regulation and multivibrator.,

Unit-1

Differential Amplifiers: Dual input balanced and unbalanced output, constant current bias, current
mirror, cascaded differential amplifier stages with concept of level translator.

Basic Operational Amplifier: block diagram of an operational amplifier (IC 741), Inverting and
non-inverting input and virtual ground

Unit-2

Op-Amp Parameters: Input offset voltage, input offset current, input bias current, differential input
resistance, input capacitance, offset voltage adjustment range, input voltage range, common mode
rejection ratio, slew rate, supply voltage rejection ratio.

Op-Amp Circuits: Open and closed loop configuration, Frequency response of an op-amp in open
loop and closed loop configurations, Inverting, Non-inverting,

Unit-3

Op- Amp Applications Summing and difference amplifier, Integrator, Differentiator, Voltage to
current converter, Current to voltage converter,

Comparators: Basic comparator, Level detector, Voltage limiters, Schmitt Trigger.

Signal Generators: Phase shift oscillator, Wien bridge oscillator, Square wave generator, triangle

wave generator, saw tooth wave generator, and Voltage controlled oscillator.

d W gy O
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Unit-4
Fixed and Variable IC Regulators: IC 78xx and IC 79xx -concepts only, IC LM317- output

voltage equation
Signal Conditioning Circuits: Sample and hold systems, Active filters: First order low passand
high pass butterworth filter, Second order filters, Band pass filter, Band reject filter, All pass filter,

Log and antilog amplifiers.
Unit-5

Multivibrators Circuit using Op-Amp: Block diagram, Astable and monostable multivibrator
circuit, Applications of Monostable and  Astable multivibrators, Phase locked loops (PLL):
Block diagram, phase detectors, IC565.

Reference Books:
1. R. A. Gayakward, Op-Amps and Linear IC’s, Pearson Education (2003)
2. RF. Coughlin and F.F. Driscoll, Operational amplifiers and Linear Integrated circuits,
Pearson Education (2001)

3. J. Millman and C.C. Halkias, Integrated Electronics, Tata McGraw-Hill (2001)
-

.. .
T?;/-’ %f 723 %ﬂi
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Paper 11

ELD-202T: INDUSTRIAL ELECTRONICS

Theory: Max. Marks :50
Aims & Objectives

To understand the industrial electronics, related devices, applications of various devices. PCR
fabrications.
Course Learning Outcomes:
After the completion of the course, Students will be able to
1. Student will be able to understand basic knowledge of Thyristor family.
2. Student will be able to understand phase control operation of different power electronic
devices.
3. Student will be able to understand the controlled rectifications.
4. Student will be able to understand mechanism of inverters and choppers.

S. Student will be able to understand various types of PCBs and schematic design.
Unit-1

Thyristors: Principles and operations of SCR, Voltage amplifier gate characteristics of SCR,
Characteristics of two transistor models, Thyristor construction, Rectifier circuit using SCR,GTO.
Operation and characteristics of DIAC, TRIAC, Silicon Controlled Switch, Silicon Unilateral
Switch, Silicon Bilateral Switch, and Light activated SCR. Turn ON/OFF Mechanism: Basics of

turn on and turn off methods
Unit-2

Applications of SCR: Multiple connections of SCR. Series operation, Triggering of seriesconnected
SCR, Parallel operation, Triggering of parallel connected SCR, SCR di/dtcalculation, Snubber
circuit, dv/dt calculation across SCR. Types of converters, Full wave controlled rectifier with
resistive load, FWCR with inductive load, FWCR with free wheeling diode .

Unit-3
Inverters: Types of inverters, Single phase bridge inverter, Mc Murray impulse communication

inverter, Single phase half bridge voltage source inverter, Sin gle phase fullbridge voltage inverter.,
Step down choppers, Step up choppers, Chopper classification.

Other Applications: Induction heating, Resistance welding, Over voltage protection, Zerovoltage
switch, SMPS,UPS, DC circuit breaker, Battery charger, AC static switch, DC staticswitch, Time
delay, Fan regulator using TRIAC .

Syllabus B.Sc. Electromcs (Three Year] approved by CBS on 22 02 2023
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Unit-4

PCB Fundamentals: PCB Advantages. components of PCB, Electronic components, IC’s, Surface
Mount Devices (SMD).Classification of PCB - single, double, multilayer and flexible boards.
Manufacturing of PCB, PCB standards.

Schematic & Layout Design: Schematic diagram, General, Mechanical and Electricaldesign
considerations, Placing and Mounting of components, Conductor spacing, routingguidelines. heat
sinks and package density, Net list, creating components for library, Tracks.Pads. Vias, power plane,
grounding, Lead cutting and Soldering Techniques, Testing and quality controls.PCB Technology

Trends, Environmental concerns in PCB industry.

Unit-5

Analog/Digital Multimeter: Analog multimeter, AC and DC measurement, conversion of analog
output to digital form (A/D), Dual ramp A/D converter, digital measuring system, multimeter block
diagram, voltage, current and resistance measurements. Frequency counter: Elements of electronic
counter, decade counting assembly temperature compensated crystal oscillator, universal counter,
measurement modes; frequency measurement, period measurement, time interval measurement,

measurement errors: gating errors, time base error, trigger level error.

Reference Books:
1. Ramamourthy “ Thyristor and their applications” East-West Publishers, 2nd Edition
Shamir K Datta “ Power Electronics and Controllers® PHI, 3rd Edition
Power Electronics: Devices, Circuits and Industrial Applications
V.R. MoorthyOxford University Press; First Edition edition
Printed circuit Board — Design & Technology by Walter C, Bosshart, Tata McGraw
Hill.
6.  Printed Circuit Board —Design, Fabrication, Assembly & Testing by R.S.Khandpur,
TATA McGraw Hill Publisher
7. Electronics Instrumentation H.S.Kalsi McGraw Hill Education; 3 edition (1 July 2017)

R

8. Modern Electronic Instrumentation and Measurement Techniques Albert Helfrick and
William D Cooper Prentice Hall India Learning Private Limited

9.  Electronic Instrumentation and Measurements David A. Bell Oxford University Press India;
Third edition (12 April 2013)

ghp/ %— %?ﬁ 3 L%’ b
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ELECTRONICS LABORATORY
ELD-203P: Operational Amplifier and Industrial Electronics Lab
Min. Marks: 17 Max. Marks 50

A student is required to do at least 14 experiment in an academic year. The scheme of practical examination will be as
follows-

The scheme of practical examination will be as Sollows-

Experiment - 30
Viva - 10
Sessional - 10
Total -= 50

et

- To design inverting amplifier using Op-amp 741 for DC voltage and calculate the voltage
gain.

2. To design non-inverting amplifier using Op-amp 741 for DC voltage and calculate the voltage
gain.

3. To investigate the use of an Op-amp as an Integrator.

4. To investigate the use of an Op-amp as a Differentiator.

S. Study of IC OP-AMP application, viz. adder. subtractor.

6. Study of IC OP-AMP application, viz. integrator, differentiator.

7. Study of OP Amp: Inverting and non-Inverting amplifiers of different gains.

8. To design inverting amplifier using Opamp 741 for DC voltage and calculate the voltage gain.

9. To design non-inverting amplifier using Op-amp 741 for DC voltage and calculate the voltage
gain.

10. To investigate the use of an Op-amp as an Integrator.

11. To investigate the use of an Op-amp as an Differentiator.

12. Study of astable multivibrator using Op-amp.

13. Study of bistable multivibrator using Op-amp.

14. Study of function generator.

15. Study of A/D Converter

16. Study of D/A Converter.

17. Study of SCR characteristics.

18. Study of Diac and Triac characteristics.

19. Study of UJT characteristics.

20. Study of UJT as a relaxation oscillator.

; \Y 621



Design and Fabrication of Printed Circuit Boards
21. Design automation, Design Rule Checking: Exporting Drill and Gerber Files; Drills;

Footprints and Libraries Adding and Editing Pins, copper clad laminates materials of copper
clad laminates, properties of laminates (electrical & physical),

22. Study of soldering techniques. Film master preparation, Image transfer, photo printing,
Screen Printing, Plating techniques etching techniques,

23. Study of Mechanical Machining operations, Lead cutting and Soldering Techniques, Testing
and quality controls.

24. Study of Lead cutting and Soldering Techniques, Testing and quality controls.

Note:

1. Out of above mentioned twenty four experiments at least fourteen experiments should be
done, use of bread board and soldering is expected for at least four experiment,

2. Other experiments of equal standard may also be set.

ngM %% ;%%‘:;@ %n

bus B.Sc. Electronics (Three Year) approved by CBS on 22,02 2033
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Part A: Introduction

 Program: Diploma Course | Class: B.Sc.-IT II Year | Year: 2022 T Session: 2022-2023

l. | Course Code BSCIT-2P
? Course Title LAB: Web Technology and JAVA _ .
3, Course Type Practical
4| (Famisite Theoretical knowledge of HTML, CSS$, JavaScript and JAVA

5. | Course Learning — |At the end of course, Students will be able to:

- Outcomes (CLO)

|

-]

¢ Develop web-based application.

Develop front end application using front end technologies.
Demonstrate the principles of object-oriented programming.
Create multi-threaded programs and event handlin g mechanisms
Develop simple GUI interfaces for a computer program to interact |
with users.

Use form validation on web page.

* Develop server-based application using Servlet and JSP.

6. | Credit Valuce

Practical: 2

7. | Total Marks

Max. Marks: 50 [ Min Passing Marks : 17

Part B: Content of the Course

Total Periods: 30

Tentative Note:

List

L.

B

This is tentative list; the teachers concern can add more program as per

Practical | requirement.
Developing Web based application based on the concept of Web design technologies
and Java programming,

Design a Login Page by using HTML and CSS.

Write a program to perform validation on web page.

Design a web page to demonstrate registration form of student.

Design a from by using HTML and CSS who will take input from the user
through Java-script Function and check weather it is integer or not.

Design a device friendly web page which should be able to resize the display
depending on the device by using bootstrap.

Write a java program to create an abstract class named shape that contains two
integers and an empty method named print Area () Provide three classes named
Rectangle. Triangle and Circle such that each one of the classes extends the
class shape. Each one of the class contains only the method print Area () that
print the area of the given shape.

Write a Java program that implements a multithreaded program that has three
threads. First thread generates a random integer every 1 second and if the value

-




10.
148
12.

14.
15.
16.

18.

19.

20.

is odd the third thread will print the value of the cube of the number.

Write a java program which creates a list containing ice cream flavours. On
selection of any flavour price should be displayed in a text field.

Write a JDBC program to create a table product (id number, name varchar. Price
varchar). And insert a record in the table.

Write a program to execute a select query using JDBC.

Write a program to execute an Update query using JDBC.

Write a server program to return the square root of a number to the client using
Socket.

- Write a server program to return Date and time to clients using socket

programming.

Write a JSP program for basic arithmetic functions.

Write a advance java program to implement registration of student by using JSP.
Write a program to design a web page for login form and connect to the database
while using JSP and JDBC.

- Write a program to design a simple calculator using

(a) JavaScript (b) Servlet and (c) JSP.
A web application that lists all cookies stored in the browser on clicking “List
Cookies” button. Add cookies if necessary.
Write a java program that connects to a database using JDBC and does add,
deletes, modify and retrieve operations.
Develop an applet that displays a simple message.

Part C: Learning Resources

Text Books, Reference Books., Other Resources

Suggested Readings:

N vk W

E Resources:

The Complete Reference JAVA, Herbert Scheldt, Tata McGraw Hill publication, 5" Edition.
Advance JAVA, Gajendra Gupta, Firewall Media, 1" Edition, 2006.

JAVA network programming, Elliotte Rusty Harold, O'Reilly Publication, 3" Edition.

Core Java for Beginners, Rashmi Kanta Das, Vikas Publishing House Pvt. Ltd.

Internct and Internet Engineering, Daniel Minoli, TMH (Latest Edition)

Java Seript, Gosslin, Vikas (Latest Edition)

HTML The Definite Guide, Chuck musiano& Bill Kenndy, O Reilly (Latest Edition).




TBzKoal Ov21lwDzI{M&index=22

° Building web-app
https://www.voutube.com/watch?v=kIEn4 LgAQIE&list=PLI5C 6gdAvBEJ6-
TBzKoal Ov21IwDzJfM&index=3

. Introduction to Java Script
https://'www.youtube.com/watch?v={RbP920Scp0&list=PLI5C 6qdAvBEJ6-
TBzKoal Ov21IwDzltM&index=10

° Introduction to Database
https://www.youtube.com/watch?v=mtcOHHrUK pl&list=PLJ5C_6qdAvBEJ6-
TBzKoal Ov21IwDzJfM&index=12

@ Introduction to SQL
https://www.youtube.com/watch?v=arZnaKv0aPw&list=PLJ5C_6qdAvBEJ6-
1TBzKoal Ov21lwDzJtM&index=16

° Introduction to Java
https://www.youtube.com/watch?v=0jdT21-
EZJA&list=PL{n3cNtmZdPOe3R w0 h540QNfMkCQOho&index=1

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50

Continuous Comprehensive Evaluation (CCE): Not Applicable
University Exam(UE): 50 Marks

Internal Assessment:
Continuous Comprehensive Class Test/Assignment/Presentation Not Applicable
Evaluation (CCE)

Declaration

The syllabus of this subject is frame as per the TOR of department of higher education,
Chhattisgarh

: a
1. Dr. H.S. Hota 8 Chairman)%ﬁm

Prof. and Head, Dept. of Computer Science and Application

2. Dr. Sanjay Kumar - Member A -
Prof. and Head, SoS in Computer Science, Pt. Ravishankar Shukla University, %\N/
Raipur

3. Mr. Jitendra Kumar‘ _ o - Member /52‘-/“’::
oL

Asst. Prof., Dept. of Computer Science and Application =
Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur

4. Mr. H.S.P. Tonde - Member ﬁ%&
Asst. Prof. and Head, Dept. of Computer Science,
Sant Gahira Guru University Sarguja, Ambikapur

5. Dr. Mamta Singh - Member

_\k\b



Asst. Prof. and Head, Sai College, Bhilai
Hemchand Yadav Vishwavidyalaya, Durg

"

‘-a

6. Mr. Sushil Kumar Sahu . Member }W’J 2
Asst. Prof. and Head, Christ College, Jagdalpur
Shaheed Mahendra Karma Vishwavidyalaya, Bastar ™ 2"

7. Mr. Vikrant Gupta - Member \\\j?f/ B
Prof. and Head, Batmul Ashram College, Salheana
Shaheed Nand Kumar Patel University, Raigarh »

8. Mr. LK. Gavel - Member ob
Asst. Prof. and Head, Govt. Ghanshyam Singh Gupt, PG College, Balod 05
Hemchand Yadav Vishwavidyalaya, Durg

9. Dr. Anil Kumar Sharma - Member [/ i
Asst. Prof. and Head, A.P.S.GM.N.S, Govt. PG College, Kawardha o3 )u]
Hemchand Yadav Vishwavidyalaya, Durg _ /,Jb

10.Mr. Vishwnath Tamrakar - Member \/‘%”’?,’;‘;:}; 21
Asst. Prof. and Head, Sant Guru Ghasidas Govt. PG College, Kurud, wuf @greed tow sshaby
Pt. Ravishankar Shukla University, Raipur L (

11. Ms. Anjeeta Kujur - Member fjf '
Asst. Prof. and Head, Govt. R.B.R.N.E.S. PG College, Jashpur o% /D g / 9 ;3\
Sant Gahira Guru University Sarguja, Ambikapur

12. Mr. Suresh Kumar Thakur - Member _ et

Asst. Prof. and Head, Indira Gandhi Govt. PG College, Vaishali Nagarﬁ
Hemchand Yadav Vishwavidyalaya, Durg
13.Dr. Ugrasen Suman - Member
Prof. and Head, Dept. of Computer Science (Present Online)
Devi Ahila Vishwavidyalaya, Indore

Date: 0%.06. Zor2



Part A: Introduction

Program: Diploma Course Class: B.Sc.-IT 1I Year Year: 2022 Session:2022-2023

L. | Course Code BSCIT-3T

. Course Title Data Communication and Networking

3. | Course Type Theory

4. f_’l:e-rgqUISIte No
(1f any)

5. | Course Learning. At the end of this course, the students will be able to:

Outcomes (CLO) * Understand the basic computer network technology

* Understand and explain the data communication system and its
components.

* Identify the different types of network topologies and protocols.
Understand the layers of the OSI model and TCP/IP.

e Expose wireless and wired LANS.

6. | Credit Value Theory: 5

7. | Total Marks Max. Marks: 50 | Min Passing Marks: 17

Part B: Content of the Course

Total Periods: 60

No. of

Unit Topics Periods

Overview of Data Communication and Networking: Data Communications:
components, data representation, direction of data flow (simplex, half duplex ,
full duplex; Networks : distributed processing, network criteria , physical
structure (type of connection , topology), categories of network (LAN, MAN,
WAN), Protocol and standards; Reference Models: OSI & TCP/IP reference
model comparative study.

12

Physical layer: Analog and Digital Transmission: Transmission Impairments,
Data Rates Limits, Digital to Digital Conversion, Digital to Analog
conversion, Analog To Digital Conversion: Modulation, Transmission Modes,
Parallel, Serials  Asynchronous and Synchronous  communication;
Constellation Diagram, Analog to Analog conversion, Bandwidth Utilization,
Transmission Media: Multiplexing: FDM, WDM AND TDM, Guided Media:
Twisted Pair, Coaxial and Fiber Optic, Unguided Media : Wireless , Radio
Waves, Microwaves and Infrared.

Data Link Layer: Flow control: Protocols: Stop & wait ARQ, Go-Back-N
ARQ, Selective repeat ARQ, HDLC; Medium Access Sub-layer: Point to point
protocol, LCP, NCP, FDDI, token bus, token ring; Multiple Access Protocols: 12
Pure ALOHA, Slotted ALOHA, CSMA, CSMA/CD, FDMA,TDMA,CDMA;
Traditional Ethernet, Fast Ethernet.

Network Layer: Internetworking Devices: Repeaters , Hubs . Bridges,
Switches, Router , Gateway; Addressing: Internet address, classful address,
subnetting, classless address; Routing: Techniques, static vs dynamic routing,
and routing table for classful address; Routing Algorithms: Shortest path
algorithm, flooding , distance vector routing , link state routing; Protocols:
ARP, RARP, IP, ICMP, IPV6; Unicast and multicast routing protocols;

12

/ﬁ/\(‘




V.

Transport Layer and Application Layer: UDP,TCP; Congestion
control algorithm: Leaky bucket algorithm, Token bucket algorithm,
choke packets; Quality of service: techniques to improve Qos;
IDNS,SMTP, SNMP,FTP, HTTP, Firewalls: Modern Topics: Wireless
LAN: IEEE 802.11;Introduction to Bluetooth, VLAN’s. Cellular
telephony & Satellite network.

Keywords: Networking Model, Communication Protocol, Transmission Media, Internetworking
Devices.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

5.

Data Communications and Networking, B.A. Forouzan, TMH, (Latest Edition)

2. Computer Networks, A.S. Tanenbaum, 4™ Edition, Pearson Education/PHI
3.
4. Computer Networking — A top down approach featuring the internet, Kurose and Rose,

Data and Computer Communication, W. Stallings, 5% Edition, PHI/Pearson Education

Pearson Education.
Communication Networks, Walrand, TMH (Latest Edition)

E Resources:

1. NPTEL URL link for Data Communication:
https://nptel.ac.in/courses/106105082
Topics From SWAYAM Portal
2. Introduction to Data Communication
https://www.youtube.com/watch?v=swtH_okidQc&list=PLUtfVcb-ign8dG1-
Cn/NTEdILR3hRVgeN&index=1
3. Layered Architecture
https://www.youtube.com/watch?v=xHOQ61 jSHeo0&list=PI UtfVeb-ign8dGl -
Cn7NTEdILR3hRVgeN&index=2
4. Data and Signal
https://www.youtube.com/watch?v=62GVZ7e¢UccE&list=PL UtV cb-ign8dG1-
Cn7NTEdILR3hRVgeN&index=3
5. Guided Transmission Media
https://www.voutube.com/watch?v=y7v3EAJs WX A&list=PL UtfVeb-ign8dGl -
Cn7NTEdJILR3hR VgeN&index=5
6. Unguided Transmission Media
https://www.youtube.com/watch?v=hKq1tYIVxdQ&list=PLUtfV. cb-ign8dG1-
Cn7NTEdILR3hRVgeN&index=6

Part D: Assessment and Evaluation

Maximum Marks: 50

Declaration
The syllabus of this subject is frame as per the TOR of department of higher education,
Chbhattisgarh.
1. Dr. H.S. Hota - Chairman

2. Dr. Sanjay Kumar

<0

Prof. and Head, Dept. of Computer Science and Application _
Member M T

03

7, 0. 4



10.

11.

12.

13.

Prof. and Head, SoS in Computer Science, Pt. Ravishankar Shukla University,
Raipur

. Mr. Jitendra Kumar - Member M

Asst. Prof., Dept. of Computer Science and Application 36

Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur

Mr. H.S.P. Tonde - Member %—
Asst. Prof. and Head, Dept. of Computer Science,

Sant Gahira Guru University Sarguja, Ambikapur

Dr. Mamta Singh - Member AT
Asst. Prof. and Head, Sai College, Bhilai V‘

Hemchand Yadav Vishwavidyalaya, Durg ; i,
Mr. Sushil Kumar Sahu - Member /Q Wt '['JF
Asst. Prof. and Head, Christ College, Jagdalpur -
Shaheed Mahendra Karma Vishwavidyalaya, Bastar ™ D
Mr. Vikrant Gupta - Member | | 14
Prof. and Head, Batmul Ashram College, Salheana N

Shaheed Nand Kumar Patel University, Raigarh

Mr. L.K. Gavel - Member b
Asst. Prof. and Head, Govt. Ghanshyam Singh Gupt, PG College, Balod | 3
Hemchand Yadav Vishwavidyalaya, Durg

Dr. Anil Kumar Sharma - Member D
Asst. Prof. and Head, A.P.S.GM.N.S, Govt. PG College, Kawardha c}r,i/é-ll
Hemchand Yadav Vishwavidyalaya, Durg :5
Mr. Vishwnath Tamrakar 3 Member . \(éwﬂf;
Asst. Prof. and Head, Sant Guru Ghasidas Govt. PG College, Kurud, , ///

Pt. Ravishankar Shukla University, Raipur
Ms. Anjeeta Kujur - Member _r[h:— Qf-y
Asst. Prof. and Head, Govt. R.B.R.N.E.S. PG College, Jashpur o #L(’f .
Sant Gahira Guru University Sarguja, Ambikapur 0% el /2
Mr. Suresh Kumar Thakur - Member lypers,
Asst. Prof. and Head, Indira Gandhi Govt. PG College, Vaishali Nagar o3/«/4 o
Hemchand Yadav Vishwavidyalaya, Durg

Dr. Ugrasen Suman - Member

Prof. and Head, Dept. of Computer Science (Present Online)

Devi Ahila Vishwavidyalaya, Indore

Dake: 03. 662672



Part A: Introduction

Program: Diploma Course Class: B.Sec.-IT II Year Year: 2022 Session:2022-2023
L. | Course Code BSCIT-4T
2. | Course Title Web Technology and Java
3. | Course Type Theory
4. (l?’;e—:‘equisitc Basic understanding of programming concepts and programming language
if an
9, COUTQ‘ Learning. At the end of this course, the students will be able to:
Outcomes (CLO) e Create applications using HTML, CSS and Java Script.
Understand fundamental tools and technologies for web design.
e Specify design rules in constructing web pages and sites.
e Understand how Web pages are designed and created.
e Design console-based GUI based and Web based application.
e Front end designing using html, CSS, java script and bootstrap.
e Develop server-side programs in the form of Servlet.
e Designing Web application by wusing JSP as a server-side
programming.
e Design and implement dynamic websites with good aesthetic sense of
designing and latest technical know-how’s Create web pages using
HTML and Cascading Styles sheets.
e Analyze a web page and identify its elements and attributes Create
dynamic web pages using JavaScript.
e Build web applications using jsp and Servlet.
6. | Credit Value Theory:4
7. | Total Marks Max. Marks: 50 | Min Passing Marks : 17
Part B: Content of the Course
Total Periods: 60
Unit Topics Ppi:i.otifs
Introduction: Overview of WWW, Web page, Web browsers, HTTP, URL,
Hypertext, Web server, Tools for web site development, hosting options and
I domain name registration. 2
Markup language: Introduction, DTD, Creating Web pages, Headings.
Paragraphs, Lists, Hyperlinks, Tables, Web forms, Input Types, Input
Attributes, Inserting images, Frames, Basics of DHTML, XML , XHTML.
Web Development: CSS-Introduction, Syntax, measurement units, colors,
Backgrounds, Font, Text, position, Align, Images, Link, Table, List, Padding.
JavaScript: Overview, syntax, Variables, Operators, Decision control
statement, Looping statement, JavaScript functions, Java script Events, Cookies,
L |Page Redirect, and Validation. 12
Bootstrap: Introduction, Grid system, typography. tables, images, dropdowns,
jumbotron, them, template and forms.
PHP: Introduction, syntax, variables, operators, functions, include, get method,
post method, cookies, session, PHP form validation, exception.

S




JAVA: Primitive Data Types, Variables, Array, operators, control
statements, classes and objects, Abstract Classes, Polymorphism,
W |Inheritance, Method Over-writing, method overriding, constructor, super 12
keyword, this keyword, final static, package and interface, Multi-threading
and Exception Handling, Collection Framework. Introduction to applet.

Java Server Page (JSP): Basics of Servlet, writing simple program in
Servlet, Introduction to Java Server Page (JSP), Embedding Java Code
into HTML, Implicit JSP Objects, Overview of the JSP Tags,

W Directives, Declarations, Expressions, Deploying Servlet and JSP, 12
JSTL, JSP Action elements: jsp:forward, jsp:include, JSP Request, JSP
Response, JSP Config, JSP Session, Cookies, JSP Exception Handling.

v 'Database Using JDBC: Concept, JDBC Driver Types, JDBC package, 1

establishing a database connection and executing SQL Statements.

Keywords: Web Designing, Collection Framework, Servlet, JSP, JDBC, Database Connectivity.

Part C: Learning Resources

Text Books, Reference Books. Other Resources

Suggested Readings:

1. The Complete Reference JAVA. Herbert Scheldt, Tata McGraw Hill publication, 5°
Edition.

Advance JAVA, Gajendra Gupta, Firewall Media, 1" Edition, 2006.

JAVA network programming, Elliotte Rusty Harold, O'Reilly Publication, 3" Edition.
Core Java for Beginners, Rashmi Kanta Das, Vikas Publishing House Pvt. Ltd.

Internet and Internet Engineering, Daniel Minoli, TMH (Latest Edition)

Java Script, Gosslin, Vikas (Latest Edition)

HTML The Definite Guide, Chuck musiano& Bill Kenndy, O Reilly (Latest Edition).

S e g Wl

E Resources:

1. Introduction to web-app
https://www.youtube.com/watch?v=1Znp3tRR Tzw&list=PLI5SC_6qdAvBEJ6-
TBzKoalOv21lwDzIfM&index=22
2. Building web-app
https://www.youtube.com/watch?v=kIEn4LqAQIE&list=PLJ5C _6qdAvBEJ6-
TBzKoalOv21IwDzl IM&index=3
3. Introduction to Java Script
https://www.youtube.com/watch?v=fRbP920Scpl&list=PLJ5C_6qdAvBEJ6-
TBzKoalOv2 I lwDzIfM&index=10
4. Introduction to Database
https://www.voutube,.com/watch?v=mtcOHHrUKpl&list=PLJ5C 6qdAvBEJ6-
TBzKoal Ov21IwDzltM&index=12
5. Introduction to SQL
hitps://www .voutube.com/watch?v=ar2nakKvl0aPwé&list=PLJ5C 6qdAvBEJ6-
TBzKoalOv21lwDzJfM&index=16
6. Introduction to Java
https://www .youtube.com/watch?v=0jdT2I-
EZJA&list=PL{fn3cNtmZdPOe3R_wO_h340QNtMkCQOho&index=1
https://www.w3schools.com/java/




7. Introduction to Web Technology:
https://www.w3schools.com/

Part D:Assessment and Evaluation

Maximum Marks: 50

Declaration
The syllabus of this subject is frame as per the TOR of department of higher education,

Chhattisgarh. \ i
1. Dr. H.S. Hota - Chairman%g(.. ()

Prof. and Head, Dept. of Computer Science and Application

2. Dr. Sanjay Kumar - Member _2022
Prof. and Head, SoS in Computer Science, Pt. Ravishankar Shukla University; i
Raipur o7

3. Mr. Jitendra Kumar - Member JIUV“‘/
Asst. Prof., Dept. of Computer Science and Application mj
Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur :

4. Mr. H.S.P. Tonde - Member B%
Asst. Prof. and Head, Dept. of Computer Science,

Sant Gahira Guru University Sarguja, Ambikapur

5. Dr. Mamta Singh - Membe
Asst. Prof, and Head, Sai College, Bhilai W
Hemchand Yadav Vishwavidyalaya, Durg L

6. Mr. Sushil Kumar Sahu - Member w7\
Asst. Prof. and Head, Christ College, Jagdalpur A
Shaheed Mahendra Karma Vishwavidyalaya, Bastar ™ 0

7. Mr. Vikrant Gupta - Member L‘;Li’/ '

Prof. and Head, Batmul Ashram College, Salheana
Shaheed Nand Kumar Patel University, Raigarh

8. Mr. L.K. Gavel - Member

Asst. Prof. and Head, Govt. Ghanshyam Singh Gupt, PG College, Balod -
Hemchand Yadav Vishwavidyalaya, Durg

9. Dr. Anil Kumar Sharma - Member
Asst. Prof. and Head, APS.GMN.S, Govt. PG College, Kawardha = ol
Hemchand Yadav Vishwavidyalaya, Durg Wﬁ*‘ 06/ ;

10. Mr. Vishwnath Tamrakar - Member W’
NSt Piof. snd Head, Sant Guru Ghasilas Govt, PG Collogs Kt _ (Va4 Apree Eocaue
Pt. Ravishankar Shukla University, Raipur {lkabit hd w58

11. Ms. Anjeeta Kujur - Member = 'Q‘Zﬁ;{j
Asst. Prof. and Head, Govt. R.B.R.N.E.S. PG College, Jashpur o 7_/5_6%399
Sant Gahira Guru University Sarguja, Ambikapur =

12. Mr. Suresh Kumar Thakur - Member  _F />
Asst. Prof. and Head, Indira Gandhi Govt. PG College, Vaishali Nagar »"727:_
Hemchand Yadav Vishwavidyalaya, Durg o2,

13.Dr. Ugrasen Suman - Member
Prof. and Head, Dept. of Computer Science (Present Online)
Devi Ahila Vishwavidyalaya, Indore

Pate @ 03.00 2022
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Part A: Introduction

.

Program: Diploma Course Class: B.Sc. II Year | Year: 2028 [ Session:2028-202k ﬂ(
1 Course Code BIOT-3T
2 Course Title Molecular Biology and Biophysics |
3 Course Type Theory _ —"_:i
4 Pre-requisite As per Govt, norms
(if any)
5 Course At the end of this course, the students will be able to:
Learning. e Understand on fundamentals of molecular biology and
Guuommes instrumentation
(ELEy e Understand the concept of tools applied in the study of
biotechnology
e Understand the expression of gene
6 Credit Value Theory: 4
7 Total Marks Max. Marks: 50 | Min Passing Marks: 17 |
Part B: Content of the Course ]
Total No. of Teaching — Periods- 60 / Hours — 40
Unit Topics ol

Period | Hour

1. Nucleic Acid: Bases, Nucleosides and Nucleotides, Structure, types and
functions of DNA and RNA.

2 S |

1 [2. Structure, types and functions of Plasmids. !l{.].QP:r:Im_i:,

3. Transposons: Repetitive elements, Retro-transposons, LINEs & SINEs,' o Hou

Structure of Gene. |

1. DNA Replication: Enzymes involved and mechanism of DNA Replication in

Prokaryotes. 12 Periods
2 2. Mutation: Molecular level of Mutation, Types of Mutagens, Spontaneous and / 08 Hours

Induced Mutation. f 7

3. DNA Repair: Direct, NER, BER, Mismatch and Recombination. _J

1. Transcription: Initiation, Elongation and Termination in ' .

prokaryotes.

2. Genetic Code: Features, Codon Assignment and Wobble

hypothesis 12 Periods
3 3. Translation: Initiation, Elongation and Termination Translation machinery in| /08 Hours

Prokaryotes.

4. Operon- Concept of Operator, Regulator, Promoter gene, Inducer and Co-

repressor.

1. Biophysics : Introduction, Scope and Application

D. Principle, Types, Instrumentation and Functions of the following: 12 Periods
4 k. Microscope b. Colorimeter and UV-VIS  Spectrophotometer /08 Hours

c. Electrophoresis (Agarose and PAGE) d. Centrifuge e. Chromatography| - ?

(Paper, TLC and HPLC). | B

1. Radioisotopes techniques: Radioactive decay, Measurement of radioactivity, ,
5 lonization Chambers, Geiger Muller and Scintillation Counter. 12 Periods

2. Autoradiography, DNA Fingerprinting, / 08 Hours

3. Blotting techniques: Southern Northern and western blotting.

Keywords: DNA, RNA, Replication, Transcription, Translation, Bioinstruments, Biophysics

ChiNcul—



Part C - Learning Resource
Text Books, Reference Books, Other Resources
Suggested Readings:

I. Gerald Karp - Cell and Molecular biology, 4th Edition (2005).

2. Lewis J.Klein Smith and Valerie M Kish-Principles of cell and molecular biology-Third Edition
(2002)

3. P.K. Gupta- Cell and molecular biology, Second Edition (2003), Rastogi publications.

4. Richard M-Twyaman-Advanced Molecular Biology, First South Asian Edition (199%), VivaBooks
Pvt. Ltd. '
5. K. Wilson and J. Walker (2012) Principle and Techniques of Biotechnology and Molecular
Biotechnology.

6. DSVGK Kaladhar, Molecular Biochemistry (2018) RBSA Publishers ISBN 9788176117708,

7. Upadhya and Upadhya : Biophysical Chemistry.

% David. I Nelson and Michael M.Cox :Lehniger : Principal of Biochemistry 4th Edition. W.H.
Freeman and Company, New York.

9. Buchanan, Gruissemen & Jones (2015) Biochemistry & Molecular Biology of Plant, 2nd edition.

E-learning Resources

ht[ps:ﬁncert.nic.inftextbooki'pdﬁ‘icchZOS.pdf'
https:ffwww.pdfdrivc.comf‘biomoleculcs-books,htm]
hitps://swayam.gov.in/ ‘
https://www.edx.org/ search?q=biomolecules&tab=course

https://britannica.com

https:ff'en.wikibooks.orgf'wikifBiochemistry

https://nptel.ac.in

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 50
Continuous Comprehensive Evaluation (CCE): Not Applicable

University Exam(UE): 50 Marks _‘
Internal Assessment: | Class Not Applicable |
Continuous Test/Assignment/Presentation

Comprehensive

Evaluation (CCE) ]
External assessment As per Govt. norms

University Exam (UE)

| Time 3Hours S _‘
Any remarks/ Suggestions: - B

Nt
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Part A: Introduction

Program: Diploma Course

Class: B.Sc. II Year ‘ Year: 2023

] Session:2023-2021

BIOT-4T

1 Course Code
2 Course Title RECOMBINANT DNA TECHNOLOGY AND GENOMICS |
3 Course Type Theory
4 Pre-requisite As per Govt. norms
(if any)
5 Course At the end of this course, the students will be able to:
Learning. e Understand the fundamentals of Genetic engineering
%‘fﬁ%’me“ and biological databases
{ ) e learn the basic techniques of RDT
e Understand the concept of genomics
6 Credit Value Theory: 4
7 Total Marks Max. Marks: 50 | Min Passing Marks: 17
Part B: Content of the Course |
Total No. of Teaching — Periods- 60 / Hours — 40
s . No. of
Unit TOplCS Period / Hour

1. Recombinant DNA technology: General concept. Steps in gene cloning and
application.

| 0. Restriction Modification System, Ligases and Polymerases, Klenow fragment,| 12 Periods
Tagq, Pfu polymerase and Nuclease (Endo, Exo and restriction endonuclease}. / 08 Hours
3. Modification Enzyme (Kinase, Phosphates and terminal deoxynucleotidyl
transferase). Reverse Transcriptase.
1. Vectors: Plasmid, Bacteriophages, Cosmid, Phagemid, BAC, YAC and
Expression vectors, Co
2 D (pBene Library: Genomic and cDNA lib = Eerlack
2 ; Vi omic and ¢ ibrary. /08 Houis |
3. Selection and Screening of Recombinants: Genetic (Blue White Screening)
land Hybridization methods- Colony hybridization and immunoblotting 2
I. PCR: Types of PCR, Steps (Denaturation, Annealing and Extension);
Applications, Advantages and Limitation of PCR. 12 Periods
3 b Molecular Marker-RFLP, RAPD, AFLP, SSR SNP . / 08 Hours
3. Site Directed Mutagenesis, Gene Silencing (siRNA, miRNA) ]
1. Basic concept of Gene Transfer Methods: Microinjection,
Electroporation, Lipofection.
4 2. Gene Therapy: In vivo and Ex vivo, Germ line and Somatic gene 12 Periods
therapy. /08 Hours
3. Basic idea of Stem cell technology: Types of stems cell cultures and their
Significance.
1. Basic concept of Genomics: Structural and Functional Genomics
5 2. Shot Gun and Whole Genome Sequencing 12 Periods
3. Comparative Genomics: RT-PCR, SAGE, Microarray /08 Hours
4. Human Genome Project.

PCR

Keywords: Genetic engineering, Gene therapy, Bioinformatics, Genomics, Molecular Markers,|

J
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